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ABSTRACT 

Assistance from the United Nations Development 
Programme provided the opportunity for over one hundred participants 
to gather for a regional workshop in an attempt to tackle the 
problems of curriculum development in the South Pacific. The workshop 
concentrated on four major subject areas — social science, 
mathematics, English language, and basic science. Reports from each 
of the work groups comprise the major portion of this final workshop 
report. The curriculum development processes reported on include 
initial curriculum planning, development of aims and objectives, 
trial drafts of curriculum materials, needs assessments, feedback 
evaluation, teacher orientation courses, and implementation 
procedures. The program of the entire workshop is outlined following 
the workgroup reports. Results of a participant questionnaire are 
summarized, indicating reactions to the format of the workshop and 
feelings towards the success of the program. (KSH) 



ERLC 





U.S. DEPARTMENTOF HEAtm 
EDUCATION a WELf ARE 
NATIONAL INSTITUTE OF 
EDUCATION 

THIS DOCUAAENT HAS BEEN REPRO 
DUCEO EXACTLY AS RECEIVED f ROM 
THE PERfONOR ORCANIZA-riON ORIGIN 
ATING IT. POINTS OF VIEW OR OPINIOMS 
STATED DO NOT NECESSARILY REPRE 
SENTOFFICIAL NATIONAL INSTITUTEOF 
EDUCATION POSITION OR POLICY. 



CURRiCULU^i 'pPtKlfC^ 




TABLE OF CONTENTS 



1, Foreword by the Project Manager, 

U.N.D.P./Unesco Curriculum Uait, 

U.S. P., Suva, page 1 

2, Report of the Social Science Work Group page 3 

3, Report of the Mathematics Work Group page 51 

4, Report of the English Language Work Group page 99 

5, Report of the Basic Science Work Group page 135 

6, Programme of the Workshop page 20'^ 

7, Questionnaire for participants. A summary 

of answers and comments page 211 



1 



FOREWORD 

Dr. G.D. Bishop, 

Project Manager and Chief Technical Adviser, 
U.N.D.P. Unesco Project ~ Secondary School ^- 
Curriculum Development Unit, 
University of the South Pacific, Suva, Fiji. 

The whole business of curriculum development - from the initial 
planning, from eliciting aims and objectives, from gauging the base-lines 
from which to begin operations, to the preparation of trial drafts, 
checking these drafts for their relevance to differing needs and environ* 
ments, for their suitability for pupils and for teachers, to collecting 
feedback, to revision of draft units, to servicing orientation courses 
for teachers, to final implementation of new curricula in school systems - 
is a difficult task. But, nonetheless, one that is exciting, challenging 
and extremely rewarding. 

The difficulties of curriculum development on a regional scale are 
aggravated by di f fitulties of communication between the eight countries 
participating in the Project, spread out as they are in an expanse of 
ocean as exten.sive in area as the United States. To overcome these 
difficulties members of the Project have visited all the participating 
countricj^, discussing ideas and problems and plans with the Directors of 
nUucation and their staff, with principals, with teachers, and with 
others involved in planning new curricula. 

But these visits, while extremely valuable to us in our work, did 
not really get to the heart of the problem. Instead of single, isolated 
visits, what was needed was a gening-together of all people involved 
in curriculum development in all the countries in the Project so that 
Tontjans and Samoans and Niueans and Gilbertese and Fijians and New 
Hebridcans and Solomon Islanders and Cook Islanders could sit down to- 
gether in one place and mutually discuss and thrash out their pi'oblems, 
exchange their experiences and expertise and by such a joint cooperative 
venture develop curricula suited to each country^ s particular needs and 
biassed to each country *s differing situations. 

Such a Regional Conference or Workshop would be a very expensive 
undertaking. But it was the only way to really tackle the problem of 



curriculum development in the South Pacific. 
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REPORT OF THE SOCIAL SCIENCE WORK GROUP 

Mr. P. J. Hart, Unesco, 
Social Science, 
Course Coordinator. 



1. Sone twenty five participants took part in the Social Science 
Workshop, from January 2nd - 19th 1973 (see Appendix A). 

We were fortunate in securing the services of Mr. John 
Renner of Christchurch Teachers' College, New Zealand, an 
aide -consult ant for the whole period of the Workshop, and also 
Professor R. Crocombe and Mr, P. McNechan of the University of 
the South Pacific who took part in our dnliberations on 
several occasions. 

2. The Purpose of the Curriculum Workshop for Social Science 

1) To re-assess the aims and objectives of the fOfur-year 
course • 

2) To re-assess the general structure, format and styling of 
the four-year course, in the light of the trials so far 
undertaken, taking note especially of all teaching condi- 
tions, children's attainments, and back-up resources. 

3) To agree on the themes, unit design and content of Years 
3 and 4 of the course. 

4) To write the 6 core units, and as .nany support units for 
Years 3 and 4 as possible. 

5) To make recomnendations for Years S and 6 Social Science. 
We took note of ithe ^ct that : 

1) this was a Workshop in Curriculum Development and partici- 
pants were curriculum developers; 

2) although we were engaged in writing curriculum materials, 
curriculum development and textbook production are not the 
same; 

our principal concern was to plan some of the school 
experiences which young scholars in the South Pacific will 



® . enjoy during the next few years. 
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During the first week the Social Science group considered 
purposes 1-3, and the three appendices (Bl «• B3) indicated 
the way we set about re-assessing the Aims and Objectives, 
StrjctMre, Format and Styling, and Themes for Years 3 and 4. 
There \as general agreement that the Aims should continue to 
stand, that the Structure and Format should continue as now 
but th< quality cf layout should be improved. 
A requi^st was made for a "Social Science Newsletter** to be 
circulited by the U.N.D.P. Unit once every two months. 
There was also a suggestion that local (national) Social 
Science Committees write Teachers' Guides Part 1, and a 
request was made for more explanation to be given with Pupils' 
Pamphlets and pupil materials. On the whole, the materials 
to date had "lacked visual impact", and more graphics, colour, 
and greater use of tapes and radio were requested. 
Discussion on themes was lively but produced no further 
changes except for the core topic name for the theme 3.2.1 
"Sanctions": it was suggested that the topic name should be 
"Resolving Conflicts" rather than "Strife and Conflict". 
Planning units of study 

(See Appendix 84 and "Brainstorms for Topics") 
The Social Science participants formed themselves into the 
following six groups to consider the aims and objectives of 
the core topics. 

Name : Country ; Topic ! 



Group 1 



Abel Olul 



New Hebrides 



Mrs. Gaufa Uesele 



W. Samoa 



'Learning 



> 



Mata Pepe 



Cook Islands 



to Live' 



Joe Yalovigau 



Fiji 



Group 2 

Sakiusa Saunokonoko 
Miss Cecilia Kave 
R&m Hit 

Miss Tili Peseta 
Group 3 

Mrs. Tiva Togatabule 
Miss Salote Falau 
Shiu Narayan 
John Hekkenberg 

Group 4 
Chhattar Pal 
Alfred Selwyn 
I. Etuata 
Ran Dube 

Group 5 

John Tealiklava 
V. K. Bola 
Mrs. E. Kamikamica 
Rob Whyte 

Group 6 

Miss Anne Stamford 
N. Tabokai 
S. N. Narayan 



Fiji 

Cook Islands 
Fiji 

W. Saaoa 

Niuo 
Tonga 
Fiji 

New Zealand 
Fiji 

Solomons 
Niue 
Fiji 

Soloirons 

Fiji 

Fiji 

Cook Islands 

New Hebrides 
Gilbert ^ Ellice 
Fiji 



"Living 
in Towns" 



"Resolving 
Conflicts" 



"Feeling 
Free" 



"Plans and 
Planning" 



"Governing 
and 

Government" 



Each group ^vfote a first draft using ideas from a "Brainstorm" 
ses.-jion conducted by Mr. Renner with the whole group of parti- 
cipants. The first drafts wers scrutinised by all, and 
second, amended, drafts were then written by each group. 
Appendix CI shows the first and second drafts for each topic. 
This activity was more arduous and time-consuming than many 
of us at first realised, but it did enable us to proceed more 
quickly with the next stage. 
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Groups then proceeded to plan and write the Teachers' 
Guide Part II for their unit of study, using the guide in 
Appendix C2. This was followed by planning and vrriting 
(where possible) outlines of pupil materials, and the 
Teachers' Guide Part I. 

Meanwhile, Mrs. Dunckley, artist, had designed envelope 
covers for each topic, and other graphic materials as 
requested by each group. 

These draft materials - written and graphic - were 
duplicated during the last week of the Workshop, and later 
collated by those who wer^; able to stay another week. 

7) A session to determine a theme for Year 5 of a Social Science 
course was held on Wednesday 17th January with Professor R. 
Crocombe and Mr. P. McMechan in attendance. Ideas for Years 
5-7 were aired and the following suggestions were made; 

Year 5 - Main theme: ^interdependence - a Global 

View" 

Year 6 - Unity 

Year 7 - Diversity. 
It was agreed that further ideas from national Social Science 
Committees should be sought before making a definite decision. 

8) Mini -sessions . Mr* John Renner also h^ld informative talks 
and invtted discussion at 3 "Mini-sessions'* on the following 
topics : 

a) Case studies. 

b) Examinations. 

c) Evaluation (with Mrs. L. Dale). 
Tbese were much appreciated by those who attended. 

4. Evaluation of the Functioning of the Social Science Workshop 
This is given in Appendix U. 



Where Do We Go From Here? 

1) "What we have done^ we have done." 

A great deal has been accomplished in a very short time. 
Not only have draft materials for the core studies for Years 
3 and 4 been produced^ but participants have learned much 
about curriculum development » about other countries (and 
problems) in the South Pacific, and have gained confidence 
to partake in developing a relevant curriculum for their 
own schools. 

2) Copies of the draft materials for Units 3.1.1, 3.2.1. 3.3.1 
and 4.1.1, 4.2.1, 4.3.1 will be sent to Social Science 
Committees and Work Groups in each country. These committees 
will then scrutinise them and re*write them where they 
consider it necessary, to make them appropriate for their 
own Forms 3 and 4. 

3) The revised core units will be printed and trialling may 
begin in January 1974. 

4] Suggestions for support units of study will be made - and a 
request made in the -Newsletter for researchers and writers, 

5) Plans for another curriculum workshop to develop further 
the gains we have made in this - the first International 
South Pacific one - are being laid. 
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APPENDIX A U.N.D.P. CURRICULUM WORKSHOP 

FULL-TIME PARTICIPANTS IN SOCIAL SCIENCE 



John Renner 

Mo Kalaam 

Ram S. Dube 

Anne Stanford 
Abel Olul 

I. Etuata 
Ram Hit 

John Tealiklava 

S. N. Narayan 
Alfred Selwyn 
Nakibae Tabokai 

Chha'wtar Pal 
E. N. Kanikajoica 
Tiva Tongatule 
Sh iu Narayan 
John Hekkenberg 

Mat a Pepe 

Josaia Yalovigau 
Gaufa Uesele 
V. K. Bola 
Tili Peseta 
Cecilia Kave 

Salote A. Falau 
Rob Whyte 



Secondary Division, Teachers' College, Christ- 
church, New Zealand. 

Box 1210 East West Center, 1777 East West Road, 
Honolulu, Hawaii 96822. 

C/o University of the South Pacific, P.O.Box 1168 
Suva, Fiji. 

British Secondary School, Vila, New Hebrides. 

Ranwadi High School, Central Pentecost, New 
Hebrides. 

Teachers' Training Centre, Alofi, Niue. 

P.O.Box 145, Nausori, Fiji. 

Selwyn College, P.O.Box 253, Honiara, Solomon 
Islands. 

P.O.Box 57, Lautoka, Fiji. 

King George VI School, Honiara, Solomon Islands. 

King George V School » Bikenibeu, Tarawa, 
Gilbert Islands. 

9 Lakeba Street, Suva, Fiji. 

5 Qauiya Street, Lami, Suva, Fiji. 

Niue High School, Paliati, Niue. 

Education Department (Secondary], Suva, Fiji. 

C/o University of the South Pacific, P.O.Box 1168 
Suva, Fiji. 

C/o Tereora College, P.O.Box 107, Rprotor.ga, 
Cook Islands. 

Ratu Rusiate Memorial School Fi. i. 

C/o P.O.Box 1224, Apia, Western Samoa. 

Nabua Fijian School, Mead Road, Suva, Fiji. 

C/o Education Department, Apia, Western Samoa. 

C/o Tereora College, P.O.Box 107, Rarotonga, 
Cook Islands. 

C/o Queen Salote College, Nuku'alofa, Tonga. 

C/o Tereora College, P.O.Box 107, Rarotonga, 
Cook Islands. 
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Sakiusa Saunokonoko 
Ron Crocombe 
Peter McMechan 
Peter Hart 



C/o Ratu Kadavulevu School > Private Mail Bag, 
Suva, Fiji. 

C/o University of the South Pacific, P.O«Box 
1168, Suva, Fiji. 

C/o University of the South Pacific, P.O.Box 
1168, Suva, Fiji. 

U.N.D.P. Curriculum Development Unit, 
University of the South Pacific, P.O.Box 1168, 
Suva, Fiji. 
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APPENDIX Bl SOCIAL SCIENCE 

TASK i RE-ASSESSI«NT OF AIMS AND OBJECTIVES 

Critical checklist 

A. Appropriate AiB5 of Social Science (p. 6 in "Social Science in 

the South Pacific") 

1. Ifhat does "cultural inheritance" mean? 

2. How 'Tcnowledgeable"? 

3. Meaning of "appreciate" and '^understand"? 

4. What "changes" are now occurring in your country? 

5. What is "social life"? How is it different from "economic 
life"? 

6. How do you know that pupils have "adapted"? How may we help 
them adapt? 

7. What is "cultural identity"? How do we recognise it? 

8. "Integrity" - what is this? 

9. What is an "appropriate role"? 

10, Marry "diversity" and "interdependence", 

11, How much "diversity" is there in your country? What kind of 
diversity is it? 

12, How do you know a person "thinks intelligently"? 

13, How do people express "interest" and "concern"? 

B, Aims of Social Science (p,14 Appendix 1 of "Social Science in the 

South Pacific") 

1, Is the definition of Social Science too wide? 

2, Orientation of curriculum - what are the five principal needs 
of (your) Society? 

3, What are "Society's ends"? How do they differ from "needs* ? 

4, What is "one's own culture"? 

5, List five principal "Social Skills"* 

6, How can we test "General Learning Outcomes"? 

7, What are "individual rights", and 'Tiuman rights"? 

8, What is meant by "democratic processes"? 

^ 9, What is "innovation"? Who are "innovators"? 

ERIC 
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10. What is "objective knowledge"? 

11. How do ycu show you "think critically"? 

Re«assessment 

1. How far are the aims still appropriate for secondary pupils 
in the South Pacific? 

2. Axe there any educational and social changes whiich have 
occurred since early 1971 which may modify our aims? 

3. Should we re-order the aims stated and establish a different 
order of priority? 

4. 6€n we list changes in national life which aay result from 
the pursuance of our Aims in Social Science? 
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APPENDIX B2 SOCIAL SCIENCE 

TASK 2 RE -ASSESSMENT OF STRUCTURE, FORMAT AND STYLING 

A. Structure (p. 10 of "Social Science in the South Pacific'O 
To consider ; 

1. Are annual themes appropriate to the (modified) aims? 

2. Da termly themes now f^ollow from annual themes? 

3. In view of the fact that some countries now have four or two 
terms a year^ should we not dispense with ^ structured 
three-term thematic approach? 

4. Do we still need two courses ^ Years 1 an(X 2 and Years 1,2, 
3 and 4? 

5. How many CQni|>osite classes of Forms 1 and 2 remain to 
influence our styling of units written for Years 1 and 2? 

B. Format (p. 11) This is the "Unit" approach* 
To consider ; 

1. Have we planned for too many units? 

2. Should we differentiate still between "Core" and "Support" 
units of study? 

3. On what basis should we differentiate between "Core" and 
"Support" studies? 

4. So far we have concentrated on writing Core units of study. 
Has there been a need for specific Support units during the 
trial ling? 

5. Are there sufficient resources available for teachers to 
make their own Support studies until such time as the 
principal Core studies are written? 

6. Following A3 above, shall we have to devise another system 
for nunibering units? 

7. Do teachers need more guidance in choosing Sixpport studies 
to teach in their own schools? 

8. Should we establish a system to facilitate the exchange of 
units throughout the Region? 
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Styling , 

This is the way in which the unit package is planned and 
presented. Financial and technical resources available affect 
the style of each unit package. In planning each unit we are 
attempting to maximise limited resources. Hence we need always 
to have in mind an order of priorities in order to determine 
greatest cost-effectiveness. 
Present priorities ; 

1. Packages have been designed to aid the teacher first, then 
the pupils. Hence more emphasis has been placed on teacher 
aids than on pupils' worksheets and pupils' tests. 

2. Through the unit packs, we have attempted to alter the 
teacher's method and style of teaching, believing that by 
so doing we shall present to pupils better and more varied 
learning experiences. 

3. This may have been arrogance on the part of local comittees 
who styled units of study. 

To consider : A. Teaching Methods (pp. 8-9) 

1. Is there a need for two Teachers' Guides in each packet? 

2. Are Teachers' Guides Part I too difficult for most teachers? 

3. Are Teachers' Guides Part II too detailed? 

4. Are teachers given enough help, in in-service courses or by 
correspondence, to teach each unit as it is designed to be 
taught? Do teachers understand the importance of aims for 
each unit? 

5. Is there enough variety in teaching methods in Social 
Science? 

B. Pupil Learning Experiences 

1. Are the pupil materials adequate in content and standard 
of English? 

2. Are vpupil materials suitable in helping pupils attain 
more learning? 

3. Are pupil learning experiences varied enough? 
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4. Is the format of pupil mat^irial the most effixrient, bearing 
in mind our limited resources? 

5. Suggest three improvements we can make in presentl|ig pupil 
aa serial s. 

C. Evaluation 

1. How may we improve our formative evaluation? 

2. How will we make a summative evaluation of each unit? 

3. Can we list criteria for evaluating each unit, and for evalu- 
ating the course? 

D. General 

1. In presenting units of study, are we duplicating What is 
already available - perhaps commercially - for teaching 
Social Science in the South Pacific? 

2. Are there other - so far untapped - resources and sources we 
may use to further Social Science? 

3. Are there •'areas" of waste - and inefficiency - in what has 
already been produced? 
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APPENDIX B3 TORMS 3 AND 4 TOCIAL SCIENCE 



Thematic Outline for Years 3 and 4 



Year 3: Principal theme: FREEDOM 5 CWTROL 

Sub-theHies : 1. Rules » Regulations and CustcHOS 

2. Sanctions 

3. Rights and Responsibilities 
Year 4: Principal theme: PLANNING ^ CHANGING 

Sub-the»es: 1. Urbanisation 

Making Decisions 
3. Connnunity and National Planning 
These have been distributed for discussion and comment to all 
countries, m general » there is acceptance of these themes » 
but some teachers have queried our collective abixity to 
develop those for Yfear 3 at FORM 3 level . 
Group Task ; 

To consider the appropriateness of these themes at 
Forms 5 and 4 levels » and to agi^ee on suitable themes* 

b. Suggested Core Topic Names and Principal Concepts 

Names rre in order and correspond to sub -themes suggested 
above. 



Name Concepts 



Year 3: 



1. Learning to Live Growth 

Socialisation 
(Encuituratlon) 
Image 

Stereotype 

Strife and Conflict Conflict (s) 

Sanction 
Cononunication 
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2. Feeling Free 



Obligation 
Debt/Responsibility 
Restriction 
Service 
Freedom 

Year 4 ; 

1. Living in Towns Rural/Urban 

Metropolis 
Alienation 
Central-Place 

2. Governing and Government Democracy 

Autocracy 
Evidence/Fact 
Executive/Legal 
Politics 
Plan 
Mod el /Theory 
Economic Growth 
Standard of Living 
Confidence 

Group Task : 

To evaluate principal concepts and amend topic names if 
necessary. 

Suggested Skills and Content for Years 3 and 4 

Skills Content 

Year 3: 



3. Plans and Planning 



1. Evaluating 
Analysing 



Famii.y and Community Studies 
Group Study 
Traffic Rules in Towns 
(Rural) Customs - Historical 
and World Examples 
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2. Map-reading 

Reading Original Docu- 
ments, including 
Newspapers 

Synthesising 

3. Synthesising 
Evaluating 
Reasoning 



Year 4: 



Warfare - Ancient and Modem 
Pressure Groups 
Prisons and Punishment 
U.N. and World Affairs 

U.N. Charter 

Human Rights and Social Work 
Political Manifestos I 

e.g. U.S.A. and U.S.S.R. 

Suva City 

South Pacific Towns 
World Examples of 

Metropolitan Areas 
Town Planning 

Patterns of National Govern- 
ment in the South Pacific 
Electioneering and Elections 

South Pacific Development Plans 
World Planning - Environment 

and Pollution 
World Communications Network 

- Intelsat 
Population Planning 

Group Task; 

1. To add to Skills and Content if necessary in the light of 
of amended Topic Names and Concepts. 

2. To re-order Skills and Content, and assign them to 
Units - "Core'» knd "Support". 

3. To name units. 

4. To plan units. 



3. 



Mapping 

Photo Interpretation 
Analytical Field Work 
(Urban) 

Analysing and Sifting 

"Opinions" 
Evaluating Political 

Systems 
Picture Analysis 
Statistical Analysis 

and Interpretation 
Planning 
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APPEHDiy B4 SOCIAL SCIENCE 

PLAimiNG UNITS OF STUDY FOR YEARS 3 AND 4 

A. We have dr»wn up the principal themes and sub -themes appropriate 
to our Aims for Social Science ^ and we have suggested topic names 
£or the core studies,, 

Our next task is to plan drafts of units of study. 

-B> Important Question ; 

"What do we want the children to become 

to know 

to be capable of 
as a result of this unit S>f study?" 

C. Steps to follow; 

1. Write down the intention of th« unit. 

2. List the atms-^f the unit under the following headings: 

(a) Knowledge - Ideas 

- Facts/Content 

(b) Skills - Social 

- Intellectual/Thinking 

(c) Attitudes - to 1 (gaming 

- to others 

- to themselves. 

3. Pv*t aims in order of priority. 

4. i^sk question: "How are we going to realise these aims?" 

5. List: (a) resources teacher will require; 

(b) resources pupils will require. 

6. Consider ways of teaching and write down methods teacher may 
use for thig unit of studv. 

7. Ask question: "Which learning experiences do we wish children 
to have?" 

8. List children's learning experiences which may be \ised for 
giis unit of study. 

9. Write pupil tests or other evaluation procedures. 

D. Whpn each group has prepared drafts we shall hold a "Report and 




Cfitic'^e" Session during which drafts will be amended. 
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SOCIAL SCIENCE 
♦♦BRAINSTORMS" FOR TOPICS 



Year 3 ; 

Learning to Live 

Obedience 

Group Decisions 

Respect 

Loyalties 

Responsibi lities 

Consideration for Others 
Strife and Conflict 

Fight 

Punishment 
Crime 

Regulations 
Intolerance 
Prison . 
Criticism 
Argument 
Law and Order 
Feeling Free 



Child Rearing 
Hating Habits 
Safety 

Hating and Loving 

Punishment 

Traditions 

Inciting 
Prevention 
Strike 
Riots 

Conviction 
Discriminate 
Social Pressure 
Prejudice 
Belief(s) 



Culture 

Obligation 

Values 

Attitudes 

Roles of People 

Occupation 

Traditional Controls 

Policeman 

Social Mores 

Courthouse 

Compromising 

Rebellion 

Warfare 



Freedom of Speech 


Happiness 


Business 


Movement 


Pleasure 


Cooperation 


Leisure 


Security 


Survival 


Religion 


Education 


Toleration 


Protest 


Politics 


Customs 


Human Rights 


Discipline 


Beliefs 


Selfishness 


Respect for Others 


Integrity 


Escape 


Self-help 


Dimensions 


Freedom of the Press 


Liberate 


Ideas 
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Year 4 

Living in Towns 
Housing 
Poverty 
Movement 
Settlement 
Division of Labour 
Loneliness 
Consideration 
Entertainment 
Competition 
Local Government 
Offices 

High Cost of Living 
Labour 

Communications 
Night Life 
Commute 
Cosmopolitan 
Sex 

Dislocation 
Governing and Government 
Freedom of Speech 
Service 
Authority 
Taxes 
Priorities 
Laws 

Selfishness 
Self-help 
Wastage 
Who Votes? 
Opposition 



Traffic 

Job Opportunities 
Crime 

Specialisation 
Sub-division 
Fashion 

Racial Problem 
Tradition 
Planning 
Market 

liaming 'Salary 
Budgeting 
P.xploitation 
Boredom 
Rush 
Time 
Drugs 

Prostitution 

International Relations 

Nation Building 

Nationalism 

International Law 

Convmunication 

Individualism 

Chiefs 

Ministry 

Local Government 

Men/Women's Liberation 

Value Judgement 



Purpose 

Slums 

Services 

Manufacturing 

Pol lution 

Delinquency 

Planning 

Congestion 

Sewerage 

Shops 

Imports 

Rents 

UnemploNTTient 

Underfed 

Tourism 

Disturbance 

Dninkenness 

Health 

Intermarriage 
Company 

Political Party 

Awareness 

Minority Group? 

Bribery 

Campaign 

Propaganda 

Integrity 

Colonial Relations 
Administration 
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Status Quo 
Power Politics 
Flexible Mind 
Secret Police 
Balanced Growth 
Economic Development 
Plans and Planning 
Development 
Intelligentsia 
Change 
Growth 

Costing/Estimates 

Importance 

Drafting 

Services 

Preservation 

Tax 

Roads 

Banks and Loans 

Industries 

Natural Resources 

Nationalisation 

Investment 

Capital 

Trade Agreement 
Terms of Trade 
Growth Models 



Regional Cooperation 


Ombudsman 


News Media 


Voluntary Service 


Security 


Military 


Council 


Foreign Aid 


Justice 


Paternalism 


Service Organisation 




Land 


Survey 


Expertise 


Aids 


Theory 


IVages 


Low-cost 


Foreign Ownership 


Deflation 


Economic Growth 


Inflation 


Land Tenure 


Irrigation Schemes 


Time 


Adaptation 


Investment 


Education Schemes 


Overpopu 1 at i on 


Finance 


Agreement 


Standard of Living 


Research 


Discussion 


Projects 


Expansion 


Wage/Price Control 


Distribution 


Birth Control 


Priori t les 


UaiNa uranr 


Consultation 


Brain Drain 


Rural /Urban 


Migration 


Exploitation 


Regionalism 


Political Stability 




Exports /Imports 
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ArPlsNDIX B5 



GRAPHICS FROM THE WORKSHOP 



ERIC 



v<*> 5>w< V;.: V/' 
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APPENDIX Cl DRAFTING AIMS AND OBJECTIVES 

GROUP 1 '♦LEARNING TO LIVE'* 

1 . Principal Concepts (Intention) 

It is the intention of this unit that it should help the 
children to learn 

(al to become good and responsible citizens; 

(b) to know their own specific customs and cultures; 

(c) to be able to live in this changing world; 

(d) interdependence among the communities in which they live. 

2. Aims 

(a) Knowledge : 

1) Should be knowledgeable of his/her culture and 
traditions. 

2) Be able to cooperate with others. 

3) Have a sense of responsibilities. 
Tolerance. 

5) Acquire attitudes auJ kno\«/ledge which will lead to 
active participation in the community and national 
life. 

(b) Skills: 

1) Avt and Craft (use of hands) - housebuilding, etc. 

2) Learning to be good listeners (communications). 

3) Cooperative. 

4) Understanding of others. 

5) Self-confidence. 

(c) Attitudes : 

1) Roles he/she plays in his/her community. 

2) Loyalty, respect and consideration; tolerate others. 

3) Be honest with themselves. 

4) To know himself /herself and others. 
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3, 4 S 5. (a) Teachers* Resources ; 

1) Role Plays and Gaines (Migrations). 

2) Filmstrips. 

3) Visitors to the Classrooms. 

4) Newspapers and Pictures. 

5) Radio. 
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ERIC 



Second Draft 

Theme : Rules » Regulations and Customs 
Topic : "LEARNING TO LIVE'* 

1 . Intention : 

It is the intention of this unit that it should help the 
children to learn: 

(a) to be responsible in community affairs; 

(b) to know their own customs and traditions; 

(c) to adapt to changes and to initiate changes; 

(d) to understand that there is a need for interdependence 
among the communities in their countries. 

2, Aims : 

(a) Knowledge - That the children should 

1) know the customs and traditions of their own com- 
munities; 

2) know how and why rules and regulations are made; 

3) know of rules of conduct and behaviour; 

4) know that there are rules made by decree and rules 
made by consensus. 

(b) Skills : 

1) Listening Skills. 

2) Cooperating. 

3) Manipulating Skills (making models of houses and 
canoes, etc.) . 

4) Thinking Skills - Application, Evaluation and Inter- 
pretation. 

5) Practising Participation Skills. 

(c) Attitudes : 

1) To hold a positive attitude to others and to themselves. 

2) To have respect and consideration for others. 

3) To have respect for the traditions of their communities. 

4) To hold a sense of responsibility. 
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GROUP 3 
Year 3 ; 

Siib-theine : "STRIFE AND CONFLICT^ 

1 . Intention of the Unit 

Over a long period of time a connnunity develops a system of law 
and order. When these are threatened or break down, strife and 
conflict result. The intention is to show the importance of law 
and order and the result of strife and conflict, and reasons 
behind conflict. 

2, Aims of the Unit 

(a) Knowledge : Reasons for conflicting, disagreeing, conflict 
resulting in arguments, fights, disorders, ill-feelings, 
disrupting relationships, losing family ties, friendship. 
Downfall of nation, organisation, business, political 
parties. Importance of law and order, outcomes, cooperation, 
peace, friendship, prosperity, happiness, prevention of 
conflict by arriving at mutual agreement or compromising, 
the use of police control, formulating of rules aitu regula- 
tions. 

(b) Skills : To be tolerant, sociable and can be a good leader 
as well as a good follower. 

To be able to make decisions with consideration to others. 

To be able to assist others in time of need. 

To be able to assess a conflicting situation objectively. 

(c) Attitudes : To develop positive attitude in such a way that 
strife and conflict can be avoided by mutual agreement, 
tolerance, understanding and consideration. These maintain 
law and order. 



3. 



Order of Priority of the Aims 

(a) In this case we must have knowledge to develop the skills 

(b) which result in developing the attitudes required. 
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Second Draft 

Theme : SanctioTis 

Title : "STRIFE AND CONFLICT" 

1. Intention of the Unit 

The intention of the unit is to make the children aware of the 
types, causes y the effects and the ways of settling conflict 
and the impoi^ance of law and order. 

2. Aims 

(a) Knowledge : 

1) The types of conflict, e.g. social, economic, political. 

2) The reasons for conflict, e.g. disparity of wealth (rich 
and poor) . Con^etition with the community. 

3) The outcome of conflict, e.g. breakdown of the governing 
system, social relationships, organisations. 

4) To make children aware of law and order and natural 
pattern of authority. 

5) The ways of settling conflict, e.g. compromise, debate ^ 
arbitration, forms of physical warfare. 

(b) Skills ; 

1) To be tolerant of others' reactions in conflict 
situations, e.g. racial, military, traditional. 

2) To be able to resolve conflict amicably with considera- 
tion for others. 

3) To be able tc lead, follow and assist others. 

4) To be able to assess conflict situations and to cope 
with them. 

(c) Attitudes ; 

1) To develop the attitude that many forms of conflict 
can be settled by mutual agreement. 

2) To develop tolerance in situations of strife and conflict. 

3) To foster understanding with the aim of resolving conflict. 

4) To make children appreciate that laws are made to main- 




tain the orderly function of society. 
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GROUP 4 
Year 3 ; 

Theme ; Rights and Responsibilities 
Title : "FEELING FREF*' 

1. (a) Make them knowledgeable about the basic freedom. 

(b) Make them aware of limits to personal freedom. 

(c) They should be capable of recoj^nising the freedom of other 
peojile, movements, thoughts and speech. 

2. (a) Knowledge - Meaninji of freedom 

- Types of freedom 

(b) Skills - Express thoughts without fear 

- Make decisions without prejudice 

- Be able to communicate freely with members of 
the society 

(c) Attitudes - Appreciate freedom of others 

- Have a free mind 

- Ff?el more resjiPns ihle . 



5. By referrinjt to political writers 

teacher - human rights (constitutions) 
pupils - school regulations 

- abstracts from national constitution?. 

6. Explain the meaning of freedom, discuss the diversity of usage. 
Explain types of freedom under human rights, etc. 

- Organise a debate where they can argue freely. 

- Class discussion of the values of the society. 

7r,8. - Able to criticise and argue effectively; 

- To take proper turns; 

- I^artieipation and consii-'^rDtion of ideas; 
Consultinti books, processing and selecting ideas. 
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Second Draft 
Theme : Ri R hts and Responsibilities 
Title : "FEELINH FREH** 

1 . Intention of the Unit 

The intention of the unit is to help the children realise 
that while freedom has many definitions, it is a universal idea. 
It should help to make the children appreciate the personal 
freedoms they can enjoy, the limits attached to these and the 
responsibility they carry. 

2, Aims and Objectives 
f;i") Kno wlodj^e t 

\) V\c children will understand that there are different 
mo.ining.s of the word freedom, e.g. independence, 
tiencrpsity, acting without restraint, self-determination, 
Kiliinj^ness to act, openness, ease of action, privilege. 

2^ I re'v-dtMits nj; provided under the national constitution 
well as those covered by the United Nations Human 
Rij^ht-' Charter, c.^. 
fi) fr'ocdom of movement; 

fii) freedon of thought, conscience and religion; 
(iii) freedom of opinion and expression; 

freedom of assembly and association; 
fv) freedom to cliuose o«p's own government; 
(v\) freedom to marry and found a family. 
.S^ Ch;jn>:cs in freedom, e.g. 

( \^ do*.- is inn -makinji at the local level; 

( '] \^ more freedom to choose one*s life partner; 

(* i i i 1 freedom to choose subjects one wants to study 

i n school ; 

(\v) fVeocfom to c/iooso one's government; 

(v^ freedom from shivery to economic equality. 
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(b) Skills ; 

The child should be able to: 

1) have sufficient writing and speaking skills in order 
to be able to express freely; 

2) apply the understanding of freedom to everyd£\y situa- 
tions without limiting the freedom of other people; 

3) apply the understanding of freedom to problem-solving. 

(c) Attitudes ; 

1) Respect for property - public and private. 

2) Respect for other people's rights. 

3) Appreciation of the idea that freedom implies, facing 
consequences of one's own actions. 
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GROUP 2 
Year 4 ; 

Core Topic Name : "LIVING IN TOWNS" ( Urbanisation) 

1. Intention of this Unit 

To help the children of the South Pacific to live in their 
towns. 

To make them aware of the differences in values between 
rural and urban settings. 

2. Aims and Objectives 

(a) Knowledge 

1) To make them understand certain terms associated with 
living in towns, 

e.g. urbanisation planning 

urban ism exploitation 
urban growth consumer 
metropolis alienation 
cosmopolitan central place, 

commuting 

2) To make the children aware of the complexities of 
living in a town and associated problems. 

3) To find out the causes and characteristics of rural- 
urban movement. 

4) To give the children some basic understanding of the 
organisation of towns and their various functions/ 
faci lities/services . 

(b) Skills : 

1) Studying and interpreting data, charts, models, 
photographs and maps. 

2) Studying how conflict arises in a town and how it may 
be resolved in various ways, 

e.g. by cooperation, planning, budgeting, etc. 

3) To think intelligently about problem-solving. 



34 



Attitudes : 

1) To make the children aware that town living has its 
advantages and disadvantages. 

2) That the children should develop attitudes of tolera- 
tion, cooperation, or understanding of other town 
dwellers. 

3) - 

4) - 

How to realise these aims: 
Teacher Resources: 

Books: "Living in Cities" 

"Living in an Urban Area" 
"Pacific Islands Yearbook" 
"Pacific Islanders in N.Z.", Rev. Challi 
Statistics Department publications 
Pupil Resources: 
Field trips 
P.I.M. 
Newspapers 

Working with a major store - Range ot influence 
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Second Draft 

Theme : Urbanisation 
Topic : »»LIVING IN TOWNS" 

1. Intentions of the Unit 

While it is recognised that not all South Pacific children 
live in towns , it is our basic assusiption that in the Pacific 
urbanisation is increasing. South Pacific towns will continue 
to grow. 

Hence the intentions of this unit are: 
(a) to help the children of the South Pacific to understand 

the nature of towns; 
Cb) to enable the children to be aware of the implications » 

problems and benefits of town life; 
(c) to develop an understanding of the forces of change at 

work in towns. 

2. Aims and Objectives 
(a) Knowledge : 

1) To make them understand certain terms associated with 
living in towns » 

e.g. urbanisation planning 

urbanism exploitation 

urban growth consumer 

metropolis alienation 

cosmopolitan central place - diffusion 

commuting of ideas. 

2) To help the children become aware of the complexities 
of living in a town, 

e.g. budgeting, alienation, structured time, etc. 

3) To give the children some basic understanding of the 
organisation of towns and their various functions/ 
facilities/services , 

e.g. zoning, planning, housing, traffic control. 
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4) To find out the causes and characteristics of rural - 
urban movement. 

Note: A case study of Auckland city, to show how the 
above processes and influence*^ affect the South 
Pacific's largest urban area, is strongly advised. 

Skills ; 

1) Interpreting data, charts, models, photographs and 
maps . 

2) Investigating how/why problems arise in a to\\m and 
how/why they may be resolved in various ways, 
e.g. Problem: How to keep a town clean. 

Can be resolved by cooperation between the 
City Council and the public. 
Budgeting, planning, etc. 
To think intelligently, 
e.g. problem-solving. 
Attitudes : 

1) The children should develop attitudes of toleration 
of other people, 

e.g. a nnal c'niid should develop attitudes of 
toleration with a wider range of people; 
a town child should develop attitudes of 
toleration with the varied minority groups who 
live in towns . 

?.') Willingness to cooperate witli other groups for the 
"common good". 
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GROUP 5 "PUNS AND PLANNING" 

Intention 

(a) To^ become aware that planning is necessary for development; 

1) problem-solving; 

2) developing lives; 

3) is continuous, short- and long-term; 

4) step by step process - decision-making based on 
available facts and resources; 

5) change according to differing circumstances. 

(b) To know: 

1} how individuals plan their lives; 

2) how families plan; 

3) how communities plan; 

4) how nations plan for the economic, ^and social advancement 
of their people based on information inputs. 

(c) We want children to be capable of: 

1) making decisions themselves; 

2) appreciating aims of community planning; 

3) understanding the need for government planning; 

4) preparing a plan of development of their own community » 
The intention of this term's work is in keeping with the 

aims of Social Science as stated on p. 14. Firstly, that pupils 
gain an insight that planning in traditional society was normal 
and based on the needs> customs -and available resources of that 
society at that particular time. Secondly, that changes occur- 
ring within the.ix country can be influenced by careful planning. 
These changes can/may/should consider the cultural identity of 
the people [undergoing change?). Thirdly, that as a result of 
this unit students will be willing/able/confident in making 
decisions after considering the facts presented. Finally, 
students will arrive at the conclusion that planning is a 
personal, communal, national and regional (international) 
responsibility (involving a great deal of compromise). 
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Second Draft 

Theme : Community and National Planning 
Topic : "PLANS AND PLANNING*' 

1 , Intention 

The intention of this unit is that pupils should become 
aware that planning is necessary to provide society with the 
means tc discover new resources and to develop fully the exist- 
ing resources, both human and physical - to control their 
expl<^itation and to conserve these while at the same time 
gaininp, from them the maximum value for. the members of that 
society. 

2. A ims and Qbje::tives of this Unit of Study 
(a) Knowledge : 

1] As a global concept - that planning is a means to 
improvement and overcoming existing and anticipated 
problems. 

2) Planning is an attempt to improve the quality of life. 

3) Planning occurs at 4 basic levels: 
Ci) individual; 

Cii) family; 
Ciii) community; 
(iv) national. 

4) To be aware of the Development Plans of Fiji and 
Western Samoa^ and of their own country*s Development 
Plan. 

5) Planning is a means of more orderly organisation. 

6) Planning is a means of responsible parenthood. 

7) Planning is a continuous process, and is amenable to 
change from time to time. 

8) Planning is a step by step process in which decisions 
are based upon informative inputs. 

9) Planning may be of a short- or long-term nature. 
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10) Planning should be rela'-^jd to the needs of the people 
rather than the decisions of the planners. 

11) Planning is indigenous to the people of the Pacifiq. 

12) Planning can aim at the preservation of valued mores, 
beliefs and behaviour patterns in a society. 

13) Planning develops greater interdependence within and 
betwc-en groups. 

(b) Skills : 

1) Thinking - 

(i) application; 

(ii) anaiysis; 

(iii) synthesis; 

(iv) evaluation. 

2) Communication - 

(i) numeracy - understanding tables and figures; 

(ii) literacy - arguments, and why decisions are 
made ; ' 

(iii) graphicacy - map reading, graph residing, 
construction; 

(iv) ovacy - group discussion, debate, decision- 
making, reaching compromise agreements. 

3) Social - 

(i) responsibility - acceptance for and of deci- 
sions made; 

(ii) cooperation - in decisions and game plans; 
group work; 

(iii) participation - in game plans. 

(c) Attitudes : 

1) Tolerance - in compromise agreements. 

2) Posltlveness - towards future in planning for a more 
happy and fruitful life. 

3) Evaluative critique - constructive ability to 
criticise . 
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GROUP 6 

Making Decisions 



"GOVERNING AND GOVERNMENT*' 



Aims and Intentions : 
That children should 

(a) be knowledgeable about basic concepts of government parti- 
cularly as shown in their local community; 

(b) be aware of the inevitable changes in government taking 
place locally and around the world; 

(c) be abie to think critically and intelligently about t^e 
form of government best suited to their country; 

(d) appreciate the diversity yet interdependence of peoples 
in the national and international communities. 



Knowledge : 
Ideas 

Facts 



Skills 



concepts of government; 
democracy, autocracy. 

structure of government in their own local community; 
structure of government in their o\cn country 
(structure of goverament in other coTOtunities ai\d 
countries to be dealt with in support studies) . 
the ability to reach decision by rational debate; 
to be able to evaluate the pros and cor.s of political 
arguments and political systems. 



Attitudes: 



To learning 1} that they should seek to understand before 
making any value judgements; 
2) to be able to differentiate the functional 
and the theoretical aspects of government. 
To others 1) to respect the opinions of others and the 

rights of others to hold those opinions. 
To themselves 1) to have self-confidence; 

2) to have a pride in themselves for what they 
are and as members of a world community; 
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3) that they should, in President Kennedy's words 
ask not what the country can do for them but 
ask what they can do for their L^untry. 

We feel that the emphasis should be on attitudes. 

We are going to realise these aims by dramatising situations as 

far as possible and asking the pupils to suggest solutions. 

Visits to local councils, etc. 

Talks by government representatives. 

Radio reports or newspaper reports of parliament, etc. 
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Second Draft 

Theme : Maying Decisions 

Topic : »'GOVERNING AND GOVERNMENT* 

1. Aims and Intentions 
That the children should: 

(a) be knowledgeable about basic concepts of government parti- 
cularly as shown in their local community; 

(b) be aware that changes in government are inevitable, 
reflecting changes in society; 

(c) be aware that governments themselves initiate change by 
legislation; 

(d) be able to think critically and intelligently about the 
form of government in thpir country; 

(ey appreciate that uany aspects of traditional local govern- 
ment are worth preserving; 

(f) appreciate the diversity yet interdependence of the people 
under one government. 

2. Knowledge 

Ideas - concepts of government, 

e.g. participation and discussion as opposed to 

direction and obedience. 
Facts - 1) the structure of government in their own local 
community; 

2) the structure of government in their own country: 

3) understanding the process by which decisions are 
made in local government and in national govern- 
ment ; 

4) to appreciate the achievements of both their 
local and national governments. 

3. Skills 

(a) the ability to accept decision after reasoned discussion and 
debate; 

(b) the ability to differentiate the functional and theoretical 
aspects of govemnent. 
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Attitudes 

To learning 1) that they should seek to understand issues 

before judging them. 
To others 1) to respect the opinions of others and right. 

of others to hold those opinions. 
To tnemselves 1) to have self-confidence; 

2) to have a pride in themselves for what they 
are and as members of a world community; 

3) that they should, in President Kennedy's 
words, not ask what the country can do for 
them but ask what they can do for their 
country. 

(c) We feel that the emphasis should be on attitudes. 

(d) We are going to realise these aims by: 

1) dramatising situations as far as possible and asking 
the pupils to suggest solutions - role plays; 

2) conducting mock elections in class; 

3) visits to local councils or parliament; 

4) talks by government representatives; 

5) radio reports of parliamentary sessions; 

6) newspaper reports of parliamentary sessions. 

4. Resources Teacher Will Require : 
Teachers* Guide Part I 

Outline of government structures in South Pacific Region 

Teachers' Guide Part II 

Outline of lesson plan and activities. 

5. Resources Pupils Will Require : 
Pupils* Pamphlet 

Pupils* Worksheets - issues for dramatisation 

Newspapers 

Radio 

^ Visits, e.g. to local council, parliament, etc. 

^[^|(^ Speakers, e.g. local council members, district officers, etc. 
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Methods of Teaching 

(a) Teaching of basic concepts - Pupils* Pamphlet, reading and 
discussion. 

(b) Knowledge of governmental structures in South Pacific - 
Pupils* Pamphlet, mainly diagrams. 

(c) Gianges in government - Pupils' Pamphlet and discussion. 

(d) Understanding election processes - role plays. 

(e) Understanding how decisions are reached - role plays and 
debate. 

Learning Experiences 

(a) That the children should know what it is like to be a voter 
electing a representative. 

(b) That the children should know how decisions are made and 
feel what it is like to be one who makes the decisions. 
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Attitudes 

To learning 1) that they should seek to understand issues 

before judging them. 
To others 1) to respect the opinions of others and right 

of others to hold those opinions. 
To themselves 1) to have self-confidence; 

2) to have a prid<:^ in themselves for what they 
are and as members of a world community; 

3) that they should, in President Kennedy's 
words, not ask what the country can do for 
them but ask what they can do for their 
country. 

(c) We feel that the emphasis should be on attitudes. 

(d) We are going to realise these aims by: 

1) dramatising situations as far as possible and asking 
the pupils to suggest solutions - role plays; 

2) conducting mock elections in class; 

3) visits to local councils or parliament; 

4) talks by government representatives; 

5) radio reports of parliamentary sessions; 

6) newspaper reports of parliamentary sessions. 

4 . Resources Teacher Will Require : 
Teachers* Guide Part I 

Outline of government structures in South Pacific Region 

Teachers* Guide Part II 

Outline of lesson plan and activities. 

5. Resources Pupils Will Require : 
Pupils* Pamphlet 

Pupils* Worksheets - issues for dramatisatlron 

Newspapers 

Radio 

Visits, e.g. to local council, parliament, etc. 

Speakers, e.g. local council members, district officers, etc. 
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APPENDIX C2 


SOCIAL SCIENCE 






PLANNING UNITS OF STUDY 






OBJECTIVES IN SOCIAL SCIENCE 




SOME VERBS FOR STATING LEARNING OUTCOMES 




General Instructional Objectives 




Ana 1 vQe 


nppiy 


AirnTPPi Ji^p 
n u u 1 c ^ X a V ^ 




rnmmit' P 


Create 


DciBnTi Q t" T*a t" p 


Pvnl imt'p 

LtV CLi Uu l> C 


Interpret 


Know 


Listen 


Perform 


\j K'* ^ ^ ^ 


^nPnV 
opCdK 


Think 


7 r3nsl ate 


I In dPTC t" a rj rl 


Use 


Write 

• 






Creative Behaviours 






Alter 


Ask 


Chance 


Design 


Generalise 


Modify 


Paraphrase 


Predict 


Question 


Rearrange 


Recombine 


Reconstruct 


Regroip 


Rename 


Reorganise 


Reorder 


Rephrase 


Restate 


Restructure 


Retell 


Revise 


Rewrite 


Simplify 


Syiithesise 


Systematise 


Vary 




Complex Logical Judgemental Behaviours 




Analyse ^ 


Appraise 


Combine 


Compare 


Conclude 


Contrast 


Criticise 


Decide 


Deduce 


Defend 


Evaluate 


Explain 


Formulate 


Generate 


Induce 


Infer 


Plan 


Structure 



Substitute 

ERIC 
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General Discriminative Behaviours 



Choose 

Describe 

Discriminate 

Indicate 

Match 

Pick 

Select 

Social Behaviours 

Accept 

Allow 

Communicate 

Cooperate 

Discuss 

Greet 

Invite 

Meet 

Praise 

Talk 



Collect 

Detect 

Distinguish 

Isolate 

Omit 

Place 

Separate 

Agree 

Answer 

Compliment 

Dance 

Excuse 

Help 

Join 

Participate 

React 

Thank 



Define 

Differentiate 

Identify 

List 

Order 

Point 



Aid 
Argue 

Contribute 

Disagree 

Forgive 

Interact 

Laugh 

Permit 

Smile 

Volunteer 



Study Behaviours 

Arrange 

Cite 

Copy 

Follow 

Locate 

Mark 

Organi se 
Reproduce 
Under 1 inc 



Categorise 

Circle 

Diagram 

Itemise 

Look 

Name 

Quote 

Scarcli 



Chart 

Compile 

Find 

Label 

Map 

Note 

Record 

Sort 



ERIC 
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Mi see i 1 aneous 


Beh aviours 




Aim 


Attempt 


Begin 


Complete 


Consider 


Correct 


Determine 


Develop 


Discover 


Distribute 


Do 


end 


Erase 


Expand 


Extend 


CaaI 

reel 


Finish 


rlt 


Fix 


Get 


Give 


Guide 


Include 


Inform 


Lead 


MaKe 


Open 


Pack 


Present 


Produce 


Propose 


Provide 


rUt 


Raise 


Relate 


Repeat 


Send 


Share 


Shorten 


Signify 


Spread 


Start 


Store 


Suggest 


Supply 


Support 


Take 


Touch 


Try 


Use- 


Vote 


IVatch 


Work 
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APPENDIX P 

QUESTIONNAIRE FOR SOCIAL SCIENCE GROUP PARTICIPANTS 

Name : 

Country: 

January 1973 

This questionnaire has been designed to evaluate some aspects of 
the functioning of the Social Science Workshop. Please answer each 
item by placing a tick in the appropriate box, or writing in the 

space provided. If you wish to make additional comments about any 
aspects raised, write on the back of the page. 



YES 



NO 

NO ANSWER 



2. 



3. 



One of the purposes of the Social Science 
group was to reassess the aims and objec- 
tives and general structure of the four- 
year course. Do you consider that this 
was a worthwhile purpose? 

Were you satisfied with the way we did 
this? 

How could we have been even more effective 
in fulfilling this purpose? 

^ a) ^ Inform ^ ^art'Ccil^antq . bqfg^§}yp}4 . Q^Qy^i . . 

.... tb? . V^WV? . f . V9V^?b9P\ 

A°k^ eqqh ^ person , to . wri . q ^^hgri^ 

c) Too little time devoted to this. 



All 



Majority 



ERIC 



Are you satisfied with the following aspects 
of the four-year course? 

the themes now agreed upon 

the unit system 

the content 



Majority 






Majority 






Majority 







Which areas of content, method and teaching 
organisation recommended by the Workshop do 
you find most acceptable? 

Content: Al M?^^n<P}.9fMmt 

. ?^ . ^^ivviiv^l. wit? 9 .^s9: . Ifl^v-? .<p^4.?l^^'^^9 

Method ; l?V9'W§t9V^^9 1 1 

^ 2) ^ Problem^ eolvin^, 

. . ?r'?yp.y?r?^.?^'^. ^?yp. vi?it?t 

Teaching Organisation: . 1 L^VWi-i^.gf.^?. . 
"Teachers ' Resource Booklet"* 

.?{ • i^*'-}^f^:V}9 * ????r^f^??. f ? . : 

^Proviflon^of ^all ^the needs. 



BEST copy AVAILABLE 
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6. Which areas do you find least acceptable? 

Content: 

Method: 

Teaching Organisation: 

Thie, question ujas msundavatood by nearly all partioivante, 

7. iVIiat have you learned most from the unit writing you have done? 

^ 1) Writing a7id editing 

. 2) It is ^ ti^f'f-ggnswning, ^ ^ ^ 

.?f . ^^Jh<: . vvQ^^^Q . of. <?vn*v r V ? V'V^ . H^q i 

4} To thir.k^clearlu ^and sirn^l]^- <md ^<roqid ^ver^ 

6) ['Sqrne times . T.'v.'fT^?'/!?: I' 

8. IVhat resource materials, whlv:h were not available at this Work- 
shop, do writers need? 

^ 1) Pacific ^ Tvlqrid^ ^?9V. ??'?'^. 7 .^'^VV'^^'^ .^^iti^V-: . , . 

B) Annua I report ^ qf^ ^^q^} . : 

. V. . Ti^?\'[\ ^9-<r^A9-y'. 

4) Dictionaries ; 

9. \Vhat could we do to organise unit writing more effectively in the 
future? 

i) Writers n^zed ^nore techniqal grHdcmce. 

5) The ^ vorhshof? ^ shou Id^ he ^ qj;\ l<?^^?^ . deration, 

Easier access should be available to Librarij and other ^ 
resources . 

4) . C^'PT'? . . 'P}4. . 4v^ft . ^i'9(P^^?^? 

^articipqtnts ^ before , tney ^ attend ^ the ^ workshop j 

3) Faater du^licatinc^ ^ ^^^otpqra^hinq cmd ny^tist ^fa^ 

needed. 

.'U .V\<1t .Q''^^ .'5ngli^h,iqnguQge .^VQQiali^l? .in.^ , . . . 

10. llo\." should we make use of the unit you have written (e.g. by 
providing certain back-up resources, advising local Social 
Svicnoc Committt^es, etc.]? 

. C: *. i/?c . finUWL ivo^fU . Qf. miU.it.wo^. Q^gg^^Ui. that: 

; ) c or^imit tec 8 review ^ P}?^\ 

2.) MLV't/..<i rs ^ qf^ {-he wqrkqho'g . should covrment on ^ qll unit^ .^Cittf 'J. . 

and r,end an>endnents to ^P. J, ^Hqrt qt ^U.^S.P. 

Tf also siiqQested as ^q ^fqllqw-^uj^ ^tq ,the wqr^ 

]) l^ova ^^*bliqit}j should ^he given ^ tq ^the ^emerging ^Social ^Sc^ 

^rqgrarrime^ , and ^ qq^it tees s hqu Id cqtlect ^ f^^4^^^H . ft?? . ? . 

^'jqyyrrunities 

T^) Each ^ qq^ntr^j ^ 14. 'QVQ4^^^ . ^ ^? . . ? . . ^^^QHK^^ . . 
Ponklet ^or cirau '^-ation ^ to ^ other ^ countries . ^ ^ 

) llin ^ nate llite qhou Id be^ w^^ed , to ^ link . u^ , ?oqi^ I , , Q^QHV^ 

.11. •/ ; ^IiL^'.^i . t^<?r^ .^hQ^l4 .^Q^ .l^Q^^ . 9t . tih^ ^qvqvt^H ,p<fttav^} .Qf 

^ EducqHqnqt ^ Flcmning .the ^ eight ^ countries . represented ^qt 
t'if^ . y?r!?"?^^9i!?: ^ 
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Addenda 

Principal points made by Social Science participants in the 
General Questionnaire: 

1) There was adequate time for discussion during the Workshop. 

2) The working day was about the right length. 

3^ Tnere was not enough time to discuss teaching approaches 
adequately, nor enough time to prepare drafts and writing. 

4) All (except one) felt that relationships between people in 
their own writing groups were satisfactory. 

5) The reference materials and teaching aids were not really 
satisfactory. 

6) Few understood the purpose of the Workshop before arriving, 
but all (except one) thought it had been successful, and all 
benefited personally from it. 

7) The Workshop was not long enough. 

8) All would like to participate again in another Workshop. 
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REPORT OF THE MATHEMATICS WORK GROUP 



Mr. E. Leaton, Unesco, 
Mathematics, 
Course Coordinator. 

ORIGINAL AIMS 

1.1 The basic aims of the Workshop were to give training 
in and opportunity for the writing of matheniatics material. 

1.2 Although it was felt that these had been accomplished, 
many participants expressed the opinion that the Workshop had 
been of great value in other respects. Included among these 
were opportunity for 

contact between people from different parts of the 

South Pacific Region (this applied particularly to people 

people from outlyirlg islands); 

discussion of mathematical issues outside (as well as 

within) the main Workshop framework; 

the promotion of cooperation and tolerance; 

the University to become more regional in nature. 

See 

Appendix 1 List of participants. 
Appendix 2 Discussion about the place of Social 
Mathematics units. Some views. 



METHODS OF WORKING 

2.1 First we considered 

curriculum development procedures in the countries of 
the Region; 

the way in which the U.N.D.P. Mathematics section has 
been functioning; 

the aims and objectives of Mathematics teaching; 
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the influence of these aims on 

(a) methods of teaching; 

(b) classroom organisation; 

(c) the content of courses; 

(d) textual material. 



See 



Appendix 


3 


Discussion about curriculum development in the 






Region. Some observations. 


Appendix 


4 


A paper about the aims and objectives of 






Mathematics teaching; their influence on 






methods, organisation and syllabus. 


Appendix 


5 


A paper about methods of vrriting. 



2.2 Following this, time was devoted to 
production of topic outlines; 

group (sometimeG small, sometimes large) criticism and 
Suggestions ; 

draft writing and distribution of duplicated drafts, 
further group analysis of mathematical content and of 
the level of the English language which was used; 
revision of draft and distribution of duplicated revised 
drafts . 



See 



Appendix 6 


Specimen outline unit: 


"TRIGONOMETRY". 


Appendix 7 


Photograph: A group at 


work. 


Appendix 8 


A discussion about the 


way to teach logarithms: 




Approach A or Approach 


B? 



2.3 Participants were able to take away all duplicated pro- 
ductions. Some of these were at first draft stage and some at 
the revised stage. 
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MATERIAL PRODUCED 

3.1 Materials produced during the Workshop included: 
Teachers' Guide on "Methods of Teaching". 
Teachers' Guide on 'The Use of the Newspaper". 
Teachers' Guide on "The Use of Work Cards". 
Teachers' Guide on "The Use of Puzzles and Problems", 
Work Card Supplement to "Decimals I". 
Work Card Supplement iu "Angles". 
Pupils' Pamphlets - "Indices". 

"Logarithms". 

"Trigonometry I". 

'Trigonometry II". 

"Trigonometiy III". 

"Calculating Devices". 

"Air Travel (Samoan Version)'* 

"Reading and Writing Numbers" 

"Circles". 

"Shipping". 

"Sets". 

"Number Bases I". 
Teachers' Guides - **Money". 

"Directed Numbers". 
"Air Travel". 
"Statistics". 
"Area II", 

New Pupils' Pamphlets which were started included: 

"Solids and Drawings". 
"Networks". 

"Geometrical Transfonnationa" 

"Polygons". 

'T^atrices"* 
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See 



Appendix 9 


Unit: 


"Use of the Newspaper". 


Appendix 10 


Unit: 


"Use of Work Cards". 


Appendix 11 


Unit: 


"Air Travel (Samoan Version)" 



3 . 2 Continuation of materials production 
Participants decided that on return to their countries: 

tlic pattern of the Korksliop should continue (communication 
would he h\" post or, if jiossiblc, by satellite); 
count r\" uritini; j^roups would be enlarged; 

tlic U.N.li.r. rro.icct would circulate draft?, comments, etc. 
Comiiii tniciits to further writing were also made. It was also 
cnvisai^otl that, besides producini^ new material, tlic concept of a 
continual revision of exist ini; material would be built into tlic 
curriculum development system we were creatiiii;. 

RliCOMMl-NPATTON'S 

(These were .uonor»ii but not necessa ri 1>' unanimous.) 

4 . 1 Concernint; worksiiops 

More time was needed to reach tlie jirotiuttion stai;c. 
A workshop of three weeks' duration was adequate if 'general 
lectures were i;iven in the e\'eninj; or iiuulo optional. 
Better facilities were needed for )n*otluc t i on . 
More notice should be pi\'en of the nature of tlie workshop. 
In a future workshop, it was felt desirable, for tlie sake 
of continuity, that perhaps half the people sliould be the 
same but that new people should also he given the opportu- 
nity of taking part. 

4 . 2 Concerning communication 

Regional newsletters should be put into Mathematics Forum. 
Iliis Report of the Mathematics Group should be put into 
Mathematics I'orum. 
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The U.N.D.P. Unit generally should make more use of 
Extension Services representatives for imparting informa- 
tion. 

Country Broadcasting^ Commissions would welcome taped 
interviews, reports, etc. 

4.3 Concerning U.N.D.P, assistance 

It was recommended that this be continued after December 1973. 

4 . 4 Concerning Regional Mathematics Development Committees 
Where these did not exist, it was recommended that committees 
of local teachers be created. In other countries it was 
recommended that these committees be strengthened. 

4.5 Concerning examinations 

It was recommended that a written statement be sent to Directors 
of Education pointing out 

that New Zealand hati igreed to examine South Pacific 

courses at School Certificate level; 

the extent to which these School Certificates were 

acceptable in countries overseas; 

the present stage in the formation of a South Pacific 
examining body. 
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APPENDIX 1 MATHEMATICS PARTICIPANTS 

NAMbS AND ADDRESSES 





NAME 


COUNTRY 


ADDRESS 


I. 


Gurdayal Singh 


Fiji 


Curriculum Development Unit, 
Education Department, Suva. 


2. 


Kali Lakshman 


Fiji 


Curriculum Development Unit, 
Education Department, Suva. 


3. 


Laurie Williams 


Fiji 


Stella Maris Primary School, 
P.O.Box 97, Suva. 


4 . 


Pip Leaton 


Fiji 


U.N.D.P. Section, U.S. P., 
P.O.Box 536, Suva. 


5. 


Samuel a R. Domoni 


Fiji 


Nausori District School, P.O., 
Nausori . 


6. 


Gunga Dhar 


Fiji 


Central Fijian School, Nausori. 


7. 


Shantilal Patel 


Fiji 


Shri VlveKananda bcnool, Nadl. 


8 . 


An and Rao 


Fiji 


Shri Vivekananda School, Nadi. 


9. 


•Atunaisa Havea 


Tonga 


In-Service Training Centre, 
Nuku'alofa. 


10. 


Lapulou Taulahi 


Tonga 


Tonga High School, Nuku'alofa. 


11 . 


Mosikaka Kavapalu 


Tonga 


Tonga j;ol lege', 'Atele. 


12. 


6ina Tekulu 


B.S.I. P. 


King George VI School, Honiara. 


13. 


Noel McNamara 


B.S.I. P. 


King George VI School, Honiara. 


14. 


Fred Jungwirth 


New Hebrides 


Onasua High School, Efata. 


IS. 


John Tourl amain 


New Hebrides 


British Secondary School, Vila. 


16. 


Peter Ellexy 


Cook Is. 


Nugao Teachers' College, 
P.O.Box 117, Rar'Jtonga. 


17. 


Peter Etches 


Cook Is. 


Tereora College, Rarotonga. 


18. 


Des Burge 


Australia 


51 Wattle Road, Brookvale 2100. 


19. 


Roger Afhiting 


G.E.I.C. 


King George V School, BikenibeUj 
Tarawa . 


20. 


Geoff Sykes 


G.E.I.C. 


Hiram Bingham High School, Beru, 


21. 


Murray Robertson 


Niue 


High School. 


22. 


Livi Tanuvasa 


W. Samoa 


Leififi Intermediate School, Ap: 


23. 


Perenise Sufia 


W. Samoa 


Education Department, Apia. 
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APPENDIX 2 DISCUSSION ABOUT THE PUCE 

OF SOCIAL MATHEMATICS UNITS 

"Most of the children in my coimtxy receive about two years of 
secondary education; we call them our general stream. The others, 
the academic stream, go on to Form VI." 

"We should make certain the general stream pupils know suffi- 
cient mathematics to become useful citizens.** 

"What they need is a sound understanding of the four operations 
and their use in day to day living." 

"Of the twenty four units produced, about thirteen can be usfed 
by general pupils. Parts of another four have some use." 

'There is a need for units on Banking, Savings Bank Interest, 
Agriculture and Mathe&iatics , Budgeting, Hire Purchase and Buying.'* 

" Academic streams are able to use some of the overseas texts. 
They usually have the help of experienced teachers. General pupils 
are not able to use overseas texts." 

***** 

"But this isn*t the case where I ami All the children in 
Secondary School are expected to sit the Fiji Junior and then the 
Cambridge Overseas School Certificate." 

"We can*t afford to spend much time on such units. We have to 
concentrate on getting pupils to examination standards." 

***** 

"We have a different problem. Our classes are not always 
streamed. Academic and general ability pupils can be in the same 
class. Sometimes a class is made up of pupils from more than one 
form." 

"Parents want their children to do the same work as those at 
prestige non -governmental schools. Some of these have only academic 
stream pupils." 

"All parents want their children to go to U.S. P." 
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"Units like Hire Purchase or Bank Interest can be useful but 
they are hard to write well. Adults know they are important but 
children do not always realise this.*' 

"Many old mathematics courses contained this sort of work. 
Unless it is well taught and motivated property pupils get bored. 
So do teachers." 

***** 

"Most units of this type would use the same basic work. The' 
situations vary- slightly . The same types of^ graphs might be in 
different units only the axes would have different names." 

"Should we concentrate on the background mathematics? Hire 
purchase then becomes an application of percentage." 

"That approach will work with good pupils. Less able ones find 
it hard to relate the situation and the mathematics needed." 

"Work cards might help to overcome this." 

***** 

"We might look at it a different way. The English programme 
enables English teachers to deal with the general needs for speech 
and understanding. Special language for Mathematics should be dealt 
with by the Mathematics teacher. Could we not cooperate with Social 
Science? They would deal with some of this work as a part of their 
course. We then need to supply the mathematical skills and become 
involved in the work as an integrated effort." 
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APPENDIX 3 DISCUSSION ABOUT CURRICULUM DEVELOPMENT 
IN THE REGION. SOME OBSERVATIONS 

Countries are at different stages of development. Some have 
an established Curriculum Development Committee; others none. 

In some areas the curriculum is dependent upon external exami- 
nations; in others, on the particular wishes of teachers. 

Entrance examinations referred to are the New Zealand School 
Certificate and the Cambridge Overseas School Certificate. 

It is clear that teachers are not satisfied with these 
external examinations and very strongly desire a declaration concern- 
ing a South Pacific School Certificate. 

Because of the lack of such a declaration some countries are 
hesitant to join wholeheartedly in the U.N.D.P. Project. 

It was felt that the U.N.D.P. materials could form a basic 
core for these overseas examinations. Even so, special units would 
have to be written to cope with variations both in content and 
notation. 

While it was felt desirable that each country should develop 
its own production unit there were few in existence at present. 
Anxiety was expressed about the cost of booklets and the difficulty 
of production. One suggestion related to the formation of a Central 
Production Unit. It was agreed that the problem needed urgent 
consideration. 

The variations in standard and levels of English comprehen- 
sion throughout the Region were noted. It was accepted that the 
materials produced should cater for these differences. 

Primary curriculum development will soon have an effect on 
the starting points for secondary work. The present topic system 
should enable countries to cope with any changes which are necessary. 

Whilst accepting the idea that mathematics should be presen- 
ted through problem situations, it was agreed that sufficient 
attention should be given to the development of skills in computa- 




tion. 
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Concerning the units so far these points emerge ; 

It was felt desirable that at the back of each unit there 
should be a summary of the salient features. 

There was a suggestion that in some cases more exercises could 
be included to consolidate ideas. Also teachers could be encouraged 
to supplement the material with assignment cards of their own. 

Assignment cards were also of value for dealing with local 
environmental situations. 

There was an expression of opinion that there were many good' 
traditional topics that should be included. 

Some participants felt very strongly the need for a unit on 
"Set Language*', as this language provides for a unification of mathe- 
matics. 

Advantages of the pamphlet system were outlined: 

1) Many people could join in with the writing 

2) The system was flexible: 

(a) Choices could be made by countries. 

(b) Alterations could easily be made in the light 
of changing situations or new ideas. 

31 Children liUc the system. 

4) Topic pamphlets do not have the inhibiting effect on 
development that a hard-covered textbook has. 
Difficulties of the pamphlet system were financial and adminis- 
trative. 
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APPENDIX 4 THE AIMS OF MATHEMATICS TEACHING 

AND THEIR INFLUENCE ON 

A. A SYLLABUS 
B. METHODS OF TEACHING 
C. ORGANISATION OF A CUSSROOM 

A. Iiigh order objectives relate to: 

(a) enjoyment; (f) courage ^ 

(b) citizenship; (g) comprehensiveness of the Form 

(c) cooperation; 1-4 prograiane; 

(d) responsibility; (h) need to take into account the 

(e) sell f -reliance; varying environments, etc. 
Dependent upon these objectives are the more mathematical 

rims. These aims may be separated into two groups - rhosc v;hich 
relate to ability and those which concern content. 

B. Ability Aims 
To develop; 

(a) the awareness of mathematical problems £?.nd the competence 
to define, analyse and solve these problems; 

(b) logical thinking and reasoning abilities; 

(c) the ability of children to make their own mathematical 
discoveries^ generalisations and deductions; 

(d) the ability to communicate with precision and clarity; 

(e) an awareness of the part that mathematics is playing and 
has played in the development of human society; 

Cf} a feeling for the powe^* and beauty of mathematics. 
Do you agree with these? 

Are there any more aims which we should include? 

C. Content Aims 



To develop; 

(a) mathematical knowledge and understanding for everyday 
situations; 
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(b) an awareness of the applications of mathematical methods in 
other fields of study; 

(c) an awareness of the part that mathematics has played and is 
playing in the development of human society. 

It is useful to try to analyse further the activities involved 
in doing mathematics. Only by providing opportunity for these 
shall we be able to implement these aims. 

Ability Activities 

Looking for relationships. 
Handling relationships. 
Symbolising. 

Producing short ways of representing ideas. 

Producing strategies (Mow can we play a game to win?) 

Predicting. 

Abstracting. 

Generalising. 

Experimenting. 

Comparing methods and proofs. 
Inventing new ideas. 
Describing . 

Convincing people (proofs). 
Explaining. 
Being precise. 
Presenting ideas clearly. 
Looking for quick methods. 
Estimating. 
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We may picture our situation something like this: 




The more we understand about the aims A, B and C, the 
better equipped we shall be to plan D, the nature of our class- 
room- 
Organisation^ 

Besides trying to i ^.'.lement all the aims chat have been 
outlined, there are n'any variables that have to be ca :ered for. 
They include: 

(a) rural - urban; 

{h^ high ability - low ability; 

(c^ high level of English - low level of Enp.lish; 

fd) well trained teachers - inadequately trai^.ed teachers. 

fc) children with a good mathematical background - poor 
mathcmat icul background. 
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To implement our aims and cope with the variables, these 
procedures are suggested: 

(a) We encourage group methods of teaching. 

Children are more active and lesm better, 
fb) Children should work from topic booklets. 

Children like the system. 

It facilitates flexibility of organisation (see 
Introduction for Teachers). 
Co) Wc encourage teachers to supplement topic booklets with 
assij;nments based on the locality. 

Material produced should involve activity methods 
but only the teacher can produce assignments 
directly related to his o\tfn school environment, 
(d) We examine a minimum quality of material but allow children 
and teacliers to go at a faster pace if they wish. 

S>'1 labus 

Broad topic areas that come to mind are outlined. UTien 
considerinjj them, we have to decide whether they fit in with our 
aims. 



Number patterns 


logari tlims 


Decimals 


Slide rule 


Fractions 


Computers 


raimber machines 


Coiimici\* i nl ari thmet ic 


Problemj; and equatioiif; 


Number hascs 


Clock arithmetic 


Polyuons 


Coordinates 


Construction of spatia^ model 


Area 


Drawinji of spatial objecv.s 


Distance 


Ready reckoners and 


Time speed 


calculation devices 


Travel 


Everyday mathematics 


Volume 


Statistics 


Wci ^ht densi ty 


Applied mathematics 
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The circle 

Geoboards 

Symmetxy 

Geometrical instruments 

and patterns 
Angles 

Geometrical problems, 
puzzles, topology 

Handling shapes 

History of numberation 
and calculation 

Networks 

Trigonometry 

Curves 

Technical drawing 
Logic 



Problem situations and 
investigations 

Chess 

Directed numbers 
1-v jlae 

Finite mathematical systems 

Sets and mappings 

Constructions 

Properties of shapes 

Matrices 

Vectors 

Scale drawing 

Navigation, surveying 

Transformations 

Pythagoras 

Algebraic problems 
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APPENDIX S METHODS OF WRITING 

A. Some suggestions about the way in which we produce material 

1) We should pose problems rather than impart information. 

2) The problems should be pitched at the right level - not so 
easy as to be trivial but not so difficult as to put 
children off. Mathematics essentially consists of trying 
to solve problems and unless we give opportunity for this 
they will never develop mathematically. 

3) We should bear in mind the various mathematical activities 
that can be carried out and give children the maximum 
opportunity for these activities. 

4) We should keep the English simple and down to the minimum, 

5) The Pupils* Pamphlet should be such that children can work 
by themselves from it. 

B. How do wej^repare a topic unit? 
Some starting points: 

1) List the subject matter. Is there too much or too little? 
Perhaps subdivide the unit into two smaller units or 
combine with another unit . 

2) Sometimes it is a good idea to prepare a sample test before 
beginning to write a unit. This reminds us of the subject 
matter we are dealing with. 

3) Analyse the subject matter and express it in problem form. 
CJ'.ow do we think the material developed historically? It 
was probably because of the need to cope with some diffi- 
culty or problem.) 

41 Outline the objectives of the unit. 

5) Read in other books of the ways in which the material has 

been presented. Mote what is useful. Could it be expressed 
in Pacific terms? 
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C . Organisatio »' ? working team 
Some suggestions: 

1) One or two writers prepare an outline. 

2) Outline duplicated and presented to team. 

3) Team jointly makes suggestions and recommendations. 

4) Original writers produce a draft. Draft duplicated. 

5) Draft considered by whole teani. Suggestions and 
recommendations made. 

6) Draft revised (pa*>te up method) . 

7) English vetted. 

8) Revised version duplicated (typing and stencils can be 
done; writers will have to produce their own drawings). 

D. Fi nal production 
We would like; 

1) Pupils* Pamphlet, charLs, experiment sheets, visual aids, 
models, etc. 

2) Teachers' Guide; 

(a) Objectives. 

(b) Suggestion for teaching, 

(c) Answers to exercises. 

(d) Specimen test. 

Maybe the answers to exercises and the specimen test should 
go in the Pupils' Pamphlet? What do you think? 
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APPENDIX 6 OUTLINE OF A POSSIBLE DRAFT 

ON "TRIGONOMETRY" 

Gina Tekulu 
Noel McNamara 

Suggested plan of units 

There will be 3 units. The standard reached would be: 
1} Meanings of sine, cosine and tangent (restricted to angles less 

than 90°). 

2) Reading of tables. 

3) Solution of problems - "solution of right-iingled triangles". 

4) Graphs of sine, cosine and tangent. 



Unit 1 

Section A. Introduction to sin, cos. 

Map of Local Area or Classroom Plan. 




ERIC 



Problem : 

If I walk from A to B, how far to the richt (east) and how far 
upwards (north) have I walked? 
Directed Solution (after some discussion): 

1. Divide up distance A to B into unit distances. 

2. Make right-angled triangles as shoi^. 
"Discover" that they are all the same. 

3. Distance to the right is 

4 times horizontal distance of one 
of the right-angled triangles. 
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4. Discover that this distance to the right for unit distance 
from A to B is all we need to know in the problem to 
answer the first question. 




AC is called cosine 30 . 
Likewise explain sine 30°. 
Section B. 

Generalise the last section to any angle (between 0° and 90°). 
Section C. 

By measurement (on graph paper) draw up a table of sine and 

cosine for angles 0°, 10°, 20° 90°. 

Use the table to solve problems similar to opening problem. 
Section D. 

Sack to original example. Let the class find the coordinate? 
of point B (with origin at A). Let them see (discover) that 
X coordinate = 4 cosine 30° 

Y coordinate = 4 sine 30° 
Generalise this to 

X = k cosine © 

Y = K sine 6 
Sections E and F. 

Summary and Problems. 



Unit 2 (Plan Draft) 
Section A. Revision of Unit 1. 

Section B. We need to know or be able to find easily sin or cos of 
any angle. (Give problem reasons.) 

One method - Graphical - Revise unit on "Ready Reckoner' 
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Section C. Draw graphs (smooth curves) of sine and cosine from 0° 
to 90°. 

Use the graphs to find sine and cosine of any angles. 
Section D. Introduce tables at the back of unit and compare answers 

in Section C with tables. Use tables. 
Section E. Problems using tables. 
Section F. Summarv of results. 



Unit 5 

Section A. Introduction (by problem) of tangent as a ratio OR^ as a 
distance: 

i .e. 

tangent = 



s ine 



cos Lne 



OR 




Section B. Measuring tangents (including a graph of tangent); then 
to tables. 

Section C. Problems related to introduction. 
Section D. Summary of results. 

Appendix. Because of frequent use of Q introduce Greek alphabet 
and a few words on s\Tnbols in Mathematics. 



Unit 4 (Not planned) 
By means of coordinates find sine and cosine of angles greater 
than 90° and also deal with some trigonometrical identities. 
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APPENDIX 7 A GROUP AT WORK 



"How do get across to children 
the idea of an 'empty set'? Or 
should you try to do this? 




Perenise Sufia, Des Burge, 
Peter Ellery, John Tourlajnain. 
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APPENDIX 8 TEACHING LOGARITHMS 

APPROACH »A' "ANTr* LOGS 

1. For practical purposes logs to base 10 are becoming anachronistic. 
When I get stranded on the proverbial desert island I hope I have 
my briefcase (with slide rule in it) or I have to remember to 
bring a calculating machine, 

2. Students can learn to use slide rules at Forms 2/3 level. If 
addition and subtraction of integers has been introduced using 
slide rules (uniform scale) then from the isomorphism on pp. 1-3 
of ^Introduction to logs' we can make *base 2* slide rules. By 
cutting off at 10 we see how a commercial slide rule is construc- 
ted. It is possible to obtain good 10** slide rules at between 
F$l and F$1.25 if ordered in bulk and no customs duty levied 
(e.g. from Dupont Jackson, Auckland). Could it be the ambition 
of ever>' regional Education Department; All school leavers know 
how to use a slide rule (and possess onel) . 

3. Base 10 logarithms can be taught for historical purposes but 
there is no need to make too much song-and-dance about them. 
They should be a non-examinable 'optional extra' in any South 
Pacific School Certificate. Their use has one minor advantage 
over slide rule 3-figure rather than 2-figure accuracy, but for 
most practical calculations this is irrelevant. If real pccuracy 
is required we use old-fashioned long multiplication and division 
or find somebody with a computer. 

4. Base 'e' logs are extremely important for theoretical purposes. 
But we are now outside Forms 1-4 area. 

5. IVhere do indices fit in? I think there is a case of considering 
the function x ■ > a^ (a>o) and its inverse, but not before 
Fotm 4 level. It helps if the student knows what a group is. 
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APPROACH *L* LOGARITHMS 







I 1 


j 3 


I 6 


\ 


(1 1 




; 


\ 







Isomorphism of set A under 'x' and set B under ' + *. 
Explanation, standard index layout. 

32 X 64 = 2^ X 2^ 
= 2ll 
= 2046 

X, T, squares, cubes, etc. 
Development of index ideas. 
Extension of table. 
Construction of a slide rule. 
Change of base. 
What does 2i mean, etc.? 

Graph of y = 2^^. Use of graph as a store of logs. 
Extension to base 10 

- mat is lOi, lOj, 104, lOj, 10|, etc.? 
(Establishes meaning of 10^.) 
Graph of y = lO'^. 

Use of graph. 3.6 x 2.2 = 10"~x 10^ 

= 10^ 

Comparison of graph information with that in 3-figure 
tables. Use of tables. 

Extension of logs to those of number in non-standard 
form. 

25.7 = 10 X 2.57 257 = 10"^ x 10"" 

= 10^ X 10 =^ lO**^'^'"'" 

= 10^- = il- 

Construction of slide rules (on cardboard). 
Use of accurate slide rules. 
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- 2 - 

Introduction, 

There are many reasons why the Newspaper becomes a 
valuable though inexpensive tool in the classroom. 

- It is a source of a vd.de variety of additional 
material from which work cards may be male* 

- tht>re are some number patterns situations which 
occur in the newspaper. 

- children may be assisted in imder standing just 
what is in a newspaper. 

there are some types of problems which students 
may meet in later life. 

When producing assignments for children you will 
found it useful to have a few complete newspapers^ as well 
as cut-out articles or questions on large card. 
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Vietnam: 



DIVIDED IMD 



PofMtlatJon 32-2m 
North t64m 
South 15-7m 

ft»oplo ortmootlyVM 
I In origin, with 4m of 
minority oroupt. Inono 
mlJIkMi CfilnoM 88 por cont 
livo In South, half in Saigon. 

Down the ages 



m BC North Vietnam became Chinese 
province and stayed liiat way for 
KOOO years. Vietnamese asserted 
Independence onty 
wtien Chinese weak 

090AD Vietnamese began extending 

terrttory southwards 

1673 - Country divided into north and 
1802 south 

ftMdlSth Vtets completed ccionrsation of 
Cent CochlnChJna 

EndlOth French began to nite country as 
Cent acofony 



194Q 



New state of Vietnam tnauguiated 
with SaoDai as emperor 





Scale I<m M SOkk 

1. Study this map carefully before you answer the following questions 
albout it. 

Using the scale given, find: 

(a) the distance bef-^--»en Saigon and Hanoi. 

(b) the ehoiiiest distance between the southern most part of 
China and Da Nang. 

(c) the approximate area of Hai-nan. 

(Do you know the area of your own country?) 

2* Of the 1 million Chinese, how many of them live in 

(a) South Vietnam ? 

(b) Saigon ? 

5. The population of North and Scuth Vietnam put together is 
about 52 million. 

What percentage of the population is made up by the minority groups? 

4. Can you show the following dates on a time line ? 

lU B.C., 980 A.D. , 1673 A.D, . 1875 A.D, Mid 18th century 
and late 19 century. 



ill 
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1; At what tljnes does the English Listener have to change stations* 

2i How long Is the 1st English br'' Mideast on Fiji 1. 

3. At what times Is there no English broadcast ? 

4. Mhat times of th^ay Is there a NEWS broadcast ? 

5. Vhloh has more English. Badlo Fiji 1 or Radio Fiji 2. 

6. Graph the amoaut of times for broadcast in English, Fijian, Hindi 
(assuming Badlo Fiji 1 and both start at 5»55 and finish at U p.m 



1 



1 



Look at a Badlo and mark in the points on the dial, 
an arrow, th*^. various stations. 



SQiow by using 



BEST COPY AVAILABLE 
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Complete this diagram showing times of high tide and loir tide. 
High Low High Low. 



7a July 



19th 7uijf 



m 
ii 



26th. July 



WhA^ 6aU 6»0s 
4Kto \mi fide occur. 



Is the time between high and low xides always the same time apart? 
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BEST COPY AVAILABLE 




Wm 



•i# . C Mk «u itn. 1 . 



Complete tbdo table. 





Max 

teonp. 


Hln 
temp* 


DiffereAoe. 


Sunshine 




* 

Vind 


Xauoala Bay 














Nadl. 
















♦ Use map to find foroe of wind In each place. 

Vhlbh plaoii had the better day - Hadl or Laucala Bay. 
&lve your reavona. 
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APPENDIX XO SOME SPECIMEN PAGES 



TEACHERS' GUIDE 



Work Cards 




ERIC 
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Pag9 !• 

' r 

WHAT ARB THBT? 

Work cards are used to give additional pro blems or 
exercises to lndlYic5.ual pupils or groups. The UHDP 
Nathomatics course uses the vmit approaoh, which allovs 
countries and schools ''o select topics from tho06 
produced, and to choose the order in Vhich these topics itill 
he introduced. 

In the same way, teachers can select or prepare 
work cards s\i.ited to the needs (f their own pupils. Some 
cards ^d.11 be used to provide further exercises on the uziite 
for the majority of the pupils, while the brighter pupils do 
more advanced and e::tended vrark, and the less able work 
examples where the mathematical steps are smaller, and the 
English is simpler. Teachers con prepare work cards based 
on the local environment, which will be particularly meaning 
ful to the pupils. 
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HOY TO MAEB !FH» Pag9 Z. 

Work cards (some times knovn as ACTI^/ITT CABBS or 
ASSIGRMENT CARDS) are, as the name suggests, made of card 
rather them paper. Ihe card shoiild be strong encoigh to stand a 
lot of weBT. Th^ may be either single cairds or folderc:- 




The single cards are usually fectangular and can be used 
either horizontally cr vertically. Common sizes are:- 

6 X 4 in. ( approximately 15 x 10 cm.) 

e X 6 in* ( apprcximtely 20 x 15 cm*) 
Index cards, as ussdin librariesk are useful too, but the smaller 
sisesii should be avoided. 
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Several educational supply firms produce ••^ork card 
blanks, either plain, or with a grid of squares in a light 
grey ruling. These firms also produce plastic pockets or 
wallets in a variety of colours to store the cards. If 
commercially produced pockets are being used, the work cards 
should be made to fit. Once a size of card has been decided 
upon, it should be taken as a standard. 

Coloured cards, preferably in light pastel shades, may 
be used to differentiate between topics or grades of difficulty. 

The problems or exercises on the work cards may be 
printed, duplicated, typed, or written. (See photograph). 
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Page 4. 

Printing is justified if the cards are likely to be used by a 
large nvmber of schools. Locally d\iplicated cards are 
valuable when extra work is neec-ed for the majority of pupils in 
a class* 

Kormally, howev^ cards will be produced by the 
class teacher nsixxE a typewi*iter or pen, Handwritln/3, if used, 
should be large and clear. Pelt-tip and fibre-tip pens are 
useful, providing the lines produced are. narrow, and the inlc is 
of the permanent, non-washable type. Fibre-tip pens allow the 
use of strong diagrams in coloxxr. 

Work CP\k\> NO. 

Ir\ bKe patbev^as below , cl dLob • rno^ks cx ^u-fLcbiorx ^ 
pamt uKe^re UnGS rv\eet. Copv.^ tKerw xnVo ^ovlk \>ook Ccr\d -fLLL 

pabtern. Xt KaS 0 junctions, 
isa I I patbem. It KaS [?] jaOctiof\S. 

I ( pgtUv-n, It has Q ju/\ct:ions. 

Co^tir^ae tKe paLter-As -fck- 4^ -I- a/\dL 5>c5. 

Cdn yi^Lt saijj Kow ma^y jtLr\cti'of\s ot lOx )o patte/'rv Kas? 

Can <j^otL S<x<^ , w'ltkouJt* dv-awir\(j iV ^ \vow «vNai\vj^ iur\ctLorv5 
a 99^99 Kas ? 
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Pag^ 5. 

In arclii;ion, newspaper cuttings, photo.'^raphB, 
ncifrassiiie j ict u*es, or suitable material from text books can 
be pasted on cards id.th questions written below. It is 
ccso'^ti'^l thp.t T'T^.atever methoci i3 \>sed, the din/rrams and written 
n?,tter should be clear pjid lef^ible, and vrtiere possible, 
attrac--:ively laid out. 



.s^tf/. Aep^rJ' W c^no^ier l)ook oAd /^ac/ ArUMer Me cnsij^rt 



boo< 



PWb THE. ry\\ CA:{^iL^ 6P A SHEET CP PAP^g 

1 tkt t:lMCk.A6,5^ cf all tk£ p^^c^ tt\ tjour- text' ^t>a^ Lr\ m<Y\. 

(/^cf the awevis^^ 

2 Snd 6| $^^4"^:^*^ c( paper- 

5 TK.c^'a^^SvS of S\\eek<, - 
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Page $• 

York cards BhoiQ.d have clear titles and niunbers, azxd 
may Indicate ^ich unit (s) thoy ax* connected with. Pupils 
should vrite the title and number either on prepared jimswer 
sheets or in their exercise books. Ansvers may be written on 
the back of the card, or on answer cards stored separately, 
so that pupils can check their own woA. 

The cards are designed for use by individual puj.ils or 
groups of pupils, working by themselves, and should reqtxire 
little or no explanation by the teacher. Definitions or 
explanations on the cards shovl.d be avoided or kept to a 
mlnlnium. If Instrunients or materials are required. These 
should be listed at the top of the card. References to 
material in other 'uni^s may be given if this material is not 
fresh. 

The amoiuit of leritten matter on the card should be kept 
to a minimum, and the questions prepared carefully. The 
mathematical content and the level of English used should be 
suited to the needs of the pupil. In caseB of doubt, tho 
Bnfi^lish teacher Should be consulted about the grainnatical 
constructions used in the questions*. Questions should^ be 
difficullr-enough to be challenging arid stimulating, but easy 
enough hot to r.iiioourage. 
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This 18 a MWENQA (Qllbertes^house) 



IfORK CABD NO. 

1« Go outside and find a HVSNGA. 

2m Vhat .8 the totallsn^h of pandanae leaf used 

to make the roof? Here are some questions to 

help you. 

( / te rau) 
(a) Bow many separate pieces of thatch are there? 

(h) On each piece hov many leaves are used? 

(c) Vhat Is the length of each piece of leaf'* 



or. 



WORK CABD NO. 

1. Qo outside and find a HVENQA- 

2. Estimate or measure the volume of the mvenga. 

3. %at Is the volume of air inside? 

4« Vhat la the volume of ozygen inside? 

(ask your basic science teadaer for help if you can 
not ansver thle}* 
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APPENDIX U 



SOME SPECIMEN PAGES 



MATHEMATICS 
AIR TRAVEL 



A.11 




DRAFT 



SAMOA 
Apia Paqopago 




NlUE 



TONGA 



PDIVNESIAN 



MRUNES 



Pupils f:>Q{r\jbllltt 
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TSIAL MATEHIAL PRODUCED BY THE UM-DP (U.N.E^.C.O.) 
CUQRJCULUM DEVSLOfM^NT UNIT, UNIVERSITY OF THE SOUTH 
PAClFtC, IN COLLABORATION WITH CURRICULUM DEVELOPMENT 
UNITS AND TCACX£»S IN THE SOUTH PACIFIC. 
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DISCUSSION : 

What do you know ab-^ut Polynesian Airlines ? 
Talk about the airline with your teacher, 

- How many planes are there ? 

vniat colour are they ? Have you seen them ? 

- Can you name them ? 

Can you tell us something about the origin of 
their names ? e.g. "Who's Losi ?". 
Faleolo is the name of our Airport. What 
islands do the Polynesian Airline planes go to ? 
Can you name the airports at these islands ? 
Do you understand the terms "Domestic Services" 
and "Regional Services ?" 

Next time you go to Apia, you should pay a visit 
to their main office if you want to find out more 
about Polynesian Airlines, 
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NOW 



REAI> 



- 2 - 



THINK 



DO YOU KNOW HOW TO READ THE 
TIME ? 

DO YOU KNOW HOW TO WRITE ,THE 
TIME ? 

DO MANY PEOPLE IN SAMOA V/ORK TO 
TIME ? 
Read this i UZZLE . 

Livi went to see his friend Perenise one Friday 
afternoon. Perenise wasn't at home. 
So Livi left a note behind. 



read: 


MEET YOU AT 


THE 


MAIN LIBRARY 


AT 8.30 


TOHO ?ROW. 






LIVI. 



Perenise got back that evening and found the note. He read 
it. 

It was 8.30 the following day when Perenise arrived at the 
Main Library. He waited there but his friend never turned 
up. So he left. Livi was at the Main Library by 8.30 
but there was no sign of his friend. Hs sat there for 
a while before he left. The two boys didn't meet that day. 
Now can you explain why the two boys didn't meet. If you 
can't, go on to page 3 and do Exercises 1, 2 and 3. 
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TIME 



I N 



DIFFE^^ENT COUNTRIE S 



ERIC 




INTr;l:NATIONAL DATE LINE 




00 




Tom, 



Look at this map carefully. Trace your finger on the 
International Date Line. 

Name any two countries that lie with Western Samoa on 

the Eastern side of the Date line. Name any two covntries 

which are on the Western side of the Date line. 

Is Tonga in East or West or that line ? 

What do you know about the chari^ea of times and days 

between East and West of the Date line ? (Discuss 

this with your teacher). 

Is the Eastern side one day ahead or one day behind the 
Western side ? 

Which of the two statements below is time ? 
(i) If it is Sunday in Samoa, it is Monday in Fiji, 
(ii) If it IS Sunday in Samoa, it is Saturday in Fiji, 
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2. Now can you answer these questions ? 

(i) What day is it in Fiji when it is Wednesday in V/. Samoa ? 
(ii) What day is it in W. Samoa when it is Friday in Tonga ? 
(iii) What day is it in Niue when it is Tuesday in W. Samoa ? 
(iv) What day is it in Fiji \;hen it ia Wednesday in Tonga ? 



5. THE DIFFERENCE IN TIME . 

APIA PAGO FIJI 



TONGA 



NIUE 




08 




0 8oo 




O 700 




08 CO 




O ? oo 



r^ON>AY MO^IMY TUESDAY TVI^S^AY MOWJ>AV 

The clock faces above show the different readings 
for the same time in different countries. 

Answer theae questions : 
(i) liHiat t±mj is at your school now ? Is that the 
same time in all of W. Samoa now ? 
(ii) If it is 10.00 a.m. in oamoa, what time is it in Pago ? 
(iii) If it is B.30 p.m. in Fago, what time is it in Fiji ? 
(iv) If it is 0200 hours in Samoa, what time is it in Tonga ? 

(v) If it is 1115 hours in Tonga, what time is it in Piji ? 
(vi) If it is 1930 hours in Fiji, what time is it in Samoa ? 
(vii) If it is 6.45 p.m. on Friday in Samoa, v;hat time is 
it in Niue ? 

(viii) If it is 0425 on Tuesday in oamoa, what time is it in 
Fiji ? 
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^. Copy and complete this table. Use 2^ hour time. 



SANOAN TIME 


FIJIAN TIME 


NIUE TIME 


TDNGAN TIME 


Sunday at 
9.30 a.m. 












Friday at 
2.15 p.m. 






Wednesday at 
10.00 a.m. 












Tuesday at 
1.40 p.m. 



THE POLYNESIAN AIRLINE . 
D. DISCUSSION . 

1. Discuss the following questions with your teacher^ 

When do you need to know about the changes of days and 
times in different countries ? 

Have you travelled to any other Pacific island ? 
Have you travelled by plane ? 

Hav3 you seen one of the Polynesian aircrafts ? 

Name some of them that you can remember. 

On the Time Table on page 10 

What does PH stand for ? 

What does TE stand for ? 

What does FJ stand for ? 

Palauni wants to fly from Apia to Fiji. He wants to be 
there by Sunday. Ho catches flight PH260 from Faleolo 
at 1615 on Friday. He stops at Pago. He changes his 
flight No. to TE625 and he flies to Nadi (Fiji), 
Does he really change his plane in Pago ? 
Is PH company different from TE company ? 



THE POLYNESm AIRL/NE 



ROUTS MO TIMC-TAett. 




APIA TO 


MRCRAFT 


FLIGHT NO. 


DEPART 


ARRIVE NO. OF 
STOPS 


Coruiccting 
CITY 


Pago Pago 


748 


P.H.216 


FHIC. 04.45 




0 






748 




Daily 13.30 


14.05 


0 






748 


F.li.252 


FRir. 14.00 


Fiil. 14.35 


0 




Nadi,Fi3i 


748/1)08 


P.H./T.E. 

216/629 


TUS. 0 ;.45 


WED. 07.20 


1 


Pago Pa^o 




748 


P.H.525 


Ja?: ^^-^0 




0 






748/BC8 


PH./T.E. 

260/62^ 


FRI. 16.1^ 


SAT. 19.05 


1 


Pago Pa^o 


Torv^a 


748 


PH.419 




THURS.^^*'''* 


0 






748 


r.H.419 






0 




Niue 


748 


PH.419 
PH. 420 


MON. 07.1^ 


MO!i. 12.1c 


1 


Tonga 


Cook Islands 
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Discuss the Time Table and the Route with your ceacher, 
2. Now write the answers of these questions in your exercise 
books* 

(i) What time does the flight No. "PH 216" leave Paleolo 
on Tuesday ? 

(ii) What time does the flight "PH 252" arrive Pago Pago 
on Friday ? 

(ill) If you leave Faleolo for Pago Pago on Monday at 1530 
or 1,?0 p.m. what must be your flight number ? 
(iv) If >ou leave Faleolo for Nadi on Wednesday, do you 
have to call in Pago Pago ? 
(v) If you fly f^om Faleolo to Nadi, what must you do 
with your v;atch during your flight ? 
(vi)) V/hat l-irTiC will you arrive Niue if you leave 

Faleolo on lionday at 7*15 a.m. ? 
('.*ii) V/hat tire is the earliest flight from Faleolo to 
Pa'^o ^'arro on Monrlay ? 
(viii) Does the Polynesian Airline fly from Nadi to Tonga ? 



ERIC 
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•*HOW IXDNG IS YOUR FLIGHT ?" 



1. Discuss these problems with your teacher. Use the time table, 
(i) How long does it take to fly from Faleolo to Pago Pago ? 



((How do you 

get your answer ? ) 



(ii) How long does it take to fly directly from Faleolo to Niue ? 
Is it: 1 day 2 hrs 20 mins ? 

2 hrs 20 mins ? 

3 hrs 20 mins ? 
(iii) How long does it take to fly from Faleolo to Tonga ? 

Is it : 1 day 2 hrs 20 mins ? ( How do you 

2 hrs 20 mins ? get your answer ? ) 

3 hrs 20 mins ? 

(iv) Faleolo is about 500 miles from Nadi and about 300 miles 
from Niue. 

Why does it take longer to go from Faleolo to Niue than to 
go from Faleolo direct to Nadi ? 
2. Copy and complete this table. 



From 


To 


Departure 


Arrival 


Time Taken 


Faleolo 


rago 


0445 


0520 


35 mins. 


Faleolo 


Tonga 


0715 


1210 




Faleolo 


Fiji 


1600 


1820 




Faleolo 


rago 




1405 


35 mins. 
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DIoTANCES AND DIRECTIONS: 
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V/ESTKRN SAMOA. 



Scale:- 



o 



IS" 



30 



Exercises 

(i) The scale on the map is 1 inch to 15 miles. 

Measure the follov/in[r lines and find out what distances 
they are on the ground. (Use the above scale). 



(a) 
(e) 
(i) 
(o) 

(u) 



^. l/sin;:; your ruler to help you^ choose the correct answer to 
complete the following 

(a) The approximate distance between Apia and Faleolo is 
(i) 10 miles (ii) 18 miles (iii) 25 miles. 

(b) Between Asau and the main airport is a distance of about 
O (i) 50 miles (ii) 65 miles (iii) 70 miles. 

ERJC 
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(c) The approximate distance between the two main islands is 
(i) 13 miles (ii) 16 miles (iii) 20 miles. 

(d) On che map the distance in incnes from Faleolo to Maota 
is about (i) 1 inch (ii) 1.25 inch (iii) 2.5 inches. 

3» Let's take a scale of 1 inch on a map to represent 100 miles 
on the ground. Write down your answers to these: 

What does (i) 2 ins. represent ? 

(ii) 2,5" " ? 

(iii) 4.25" " ? 

Use the same scale (l" to 100 mis) to complete the following 
table. 



4. 



Distances between 
APIA and 


Approximates 


on the mapS^n the ground 


Pago Pago 


0,5 ins. 




Nandi 


ins. 


640 mis. 


Rarot onga 


ins. 


810 mis. 


Niue 


3»5 ins. 




Tonga 


ins. 


450 mis. 



Directions 

(a) The sun rises fiom the and sets in the west . 

(b) Is your island (country) north or south of the equator ? 

(c) When you look at a map, you'll find that "east" is 

always to your right, and " " is always to 

your left. 

True or False ? 

(d) Study this map:- 

Describe the position of 
each group of islands, 
in relation to Sajnoa, 
e.g. Fiji is to the 
south-west of Sajnoa, 
True ? 
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REPORT OF THE ENGLISH lAi GUAGH WORK GROUP 



Mr. D. McKeating 

Senior Education Officer, 

Secondary English, 

Department of Education, Fiji. 



List of participants 
Gilbert and Ellicc Islands 
Tonga 
Samoa 

New Hebrides 
Solomon Islands 
Cook Islands 



Miss S. Pilkington 
Miss Ana Taufeulangaki 
Mrs. Palagi Faasau 
Mrs. B. Jungwirth 
Mr. W. Ramo 
Mr. J. Keown 

Fiji Mr. D. Blakelock 

Mr. Shiu Ram Singh 

Mr. Waisake Kedraika 

Mr. Subramani 

Miss V. Khan 

Mr. Ram Brij 

Mr. Pritam Singh 

Mr. V. Mishra 

Mr, Vinod Masih 

Mr. Ramdour 

Mr. Finau Seru 

Mr. D. J. HaHiday 

Mr. M. V. Uluinavitilevu 

Mr. R. C. Rakesh 

Mt. J. R. Sharma 

Miss U. K. Singh 

Mrs. Rejieli Racule 

Help was given in the opening sessions by Mr. G. Coates and Miss 

H. katofono of the Fiji Education Department. Mr. R. Pillai, 

U.S. P., assisted throughout the Workshop. 
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Purpose of Workshop 

(a") To discuss how the outline syllabus for English, prepared ty 

Mr. Hill, the former U.N.D.P. English specialist, could best be 
used. 

(b) To give teachers training and practice in writing material for 
use in Form 1. 

(c) To produce material which could be trial led in schools later in 
the year. 

Where started from 
(a) The Syllabus 

An outline Form 1-4 syllabus had been preparea before the 
Workshop began by the U.N.D.P. English specialist. Unfortunately, he 
was no longer in the Region at the time of the Workshop. 

The Outline Syllabus for each week consists of the following: 

1. A suggested theme or topic for the week. (See Appendix A.) 

2. A list of vocabulary for revision. These items are taken from 
the Tate Oral English Course, which is the course used in most 
primary schools throughout the Region. 

3. A list of pew vocabulary for teaching. These items are taken 
from L. A. HilPs 2075 headword list, which is based on Michael 
West's "A General Servic-; List". 

4. A list of prepositions and adverbial particles for revision. 
(Fron the Primary Course.) 

5. A list of prepositions and adverj^ial y ^cles for teaching. 
(From the 2075 headword list.) 

6. Structures for revision. 

7. Structures for teaching. (From A. S. Hornby's "A Guide to 
Patterns and Usage".) 

8. Coiranon errors for corrective work. These are errors which have 
been found to be common in pupils' written work throughout the 
Region . 

9. A pair of phonemes for ear and speech training in phonemic 
contrast . 
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The syllabus also suggests the amount of time to be spent on 
each aspect ct a week's work. 

The suggested time allocation, assuming 7 x 40 minute periods, is; 
Ear and speech training 5 x 10 minutes 

Aural comprehension 1 x 20 minutes 

Oral and written composition 2 x 30 minutes 

Rapid reading comprehension 1 x 30 minutes 

Revision and corrective work 2 .. 30 minutes 

New vocabulary, idioms and structures 2 x 30 minutes 

(b) Samples of material prepared before the Workshop 

Samples of the type of material which could be written had been 
prepared by the U.N.D.P, English specialist. These were taken from 
existing published material and were not directly related to the 
syllabus. 

Further samples, based directly on the syllabus, were prepared 
by myself, by Mr, Pillai of the U.S. P., and by Mr. Coates of the 
Fiji Education Department. (See Appendix B.) 

(c) Other aids to writing 

The U.N.D-P. English specialist had produced an analysis of the 
Tate Oral English Course, Books 1-14. In writing material we assumed 
that items listed in this analysis had been covered in the primary 
school, although revision would, of course, be necessary. 

I prepared an alphabetical list of all the words from the 2075 
headword list included in the Forms 1 and 2 syllabus so that items 
could be more easily transferred from one part of the course to 
another and a record kept of transferred items. 

Programme 

1 , Discussion of proposed syllabus 

In the first 3 sessions participants were given copies of the 
outline syllabus and other aids to writing. This material was then 
discussed and explanations given as to how it could be used. 
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The samples prepared before the course were studied in detail to 
show how Vhey related to the syllabus. 

The questionnaire, shown in Appendix C, was also distributed and 
discussed. 

From the discussions during these sessions it became apparent 
that the participants wished to modify both the contents of the out- 
line syllabus and the general approach to teaching implied in some of 
the sample material. 

The major modifications were: 

(a) That it would be better to teach most of the new vocabulary 
items and structures orally before using them in written work. 
That Teachers' Guides to oral work should be prepared together 
with suitable illustrations, 

(b) That some of the vocabulary listed for revision was so well 
knovm that specific revision was \H\T\ecessaTy , it was agreed 
that the revision course could omit vocabulary covered in the 
Tate Oral English Course Books 1-9, with the exception of verbs 
known to cause common difficulty. 

(c) That some of the lists of new vocabulary were too long to be 
taught in one week. That some words, considered to have little 
relevance in the Region, could be omitted and that others could 
be introduced later in the course. 

(d) That words not in the 207 5 headword list but of regional signi- 
ficance should be included. 

(e) That longer comprehension passages for intensive reading should 
be prepared in addition to the speed writing and aural compre- 
hension passages. That the questions on these intensive 
reading passages should be designed to make children aware that 
it is sometimes necessary to pay close attention to the details 
of written material in order to determine its exact meaning. 

A full list of the recommended modifications can be found in Appendix 
P. 
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2. Work on details of syllabus 

The participants were divided into groups of 4-5 to work out the 
details of modifications to the first 25 weeks of the syllabus - each 
group working on 5 weekly units. This involved: 

(a) going through the list of vocabulary for revision, looking up 
each word in the analysis of the primary course and noting 
those in Books 1-9; 

(b) discussion of 'difficult' words needing revision; 

(c) discussion of 2075 headword lists. 

The proposals of each group were discussed in a further session 
and the syllabus was modified accordingly. 

3. Production of 1st draft of aural comprehension and speed 
reading passages 

To give participants practice in working with the syllabus and 
writing aids, they were asked to produce speed reading and aural 
comprehension passages. 

Each member of a group of 4 or 5 wrote one speed reading and/or 
one aural comprehension passage. The group then met and discussed 
the work produced by its members and suggested modifications. Three 
days were allowed for this. 

These first drafts were then duplicated and some of them were 
examined and discussed in a full meeting of the English Work Group. 

At this stage it became apparent that some participants were 
finding it difficult to produce material of the right level of 
difficulty. Much of the writing went far beyond the linguistir 
controls of the course and some of it covered only a very few of 
the items suggested in the syllabus for the particular week. 

The main reasons for this wer^ 

(a) unfcuniliarity with the content of the Primary English bourse; 

(b) lack of teaching experience at the Form 1 level ; 

(c) unfamiliarity with the level of the understanding and control 
of English achieved by Form 1 pupils in schools outside the 
urban areas. 
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4 » Production of 2nd draft of comprehension passages and 1st draft 
of otVer material 

A session was held to discuss spcrlfic topics for intensive 
reading passages, oral work, and composition. 

One roup worked on the production of Teachers* Guides for oral 

work. 

Others worked on the second draft of comprehension exercises and 
carried out research necessary for the writing of passages for inten- 
sive reading. 

5 . Final session 

At a final session we discussed what had been achieved and what 
work could best be done by a very small group of participants who were 
able to stay another week. 

It was decided that this group should work on 

(a) editing second drafts; 

(b) producing second drafts of work still incomplete; 

(c) analysing second drafts to find out which items from the syllabus 
remained to be covered for a particular week. 

In this final session we also drafted the recommendations which 
the group wished to make to the newly appointed U.N,D.P, English 
specialist on his arrival. (See Appendix D.) 
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APPENDIX A WEEKLY TOPICS 

:ORM 1 

1. Myself and My Family 

2. School Life (1) TypeS of schools in various countries 

3. Naughty Children 

4. Houses 

5. Natural Disasters (1) Hurricanes 

6. Animals (1) Animals that work for us 

Animals as pets 

7. Living in the House 

8. Illness (1) 

9. Hospitals 

10. Sports and Games 

11. bravery 

12. Transport 

13. Famous People (1) The Wright Brothers 

14. Road Accidents and their Prevention 

15. City Life 

16. The Town Mouse ana the^wiUJC^ Mouse 

17. Fishing 

18. Tfte Sea and Leisure Activities 

19. Copia Production 

20. Festivals and Celebrations 

21. Dreams 

22. Escape 

2S. A Famous Person (2) Gandhi 

24. Islands 

25. Legends (1) Local Legends 

26. Counting and Measuring 

27. Choosing a Career (1) The Farmer 

28. Entertainment 




19. Choosing a Career (2) The Nurse 
30. School Life (2) The End of the Year 
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FORM 2 

1. Legends C^) Legends from Other Lands 

2. Animals (2) Animals that Provide Us with Food, Clothing, etc, 

3. Famous Firsts (1) The First Trans-Pacific Flight 

4. Choosing a Career (3) The Carpenter 

5. Natural Disasters (2) Earthquakes and Volcanoes 

6. Handicapped People (1) The Blind 
A Famous Person (3) Louis Braille 

7. Religion (1) 

8. leisure Activities 

9. Ghosts aT^d Hauntings 

10, The Cinema 

11, Space Exploration 

12, Food and Cooking 

13, Animals (3) Harmful Animals 

14, Economic Importance of the Sea 

15, Phosphate Mining 

16, Handicapped People (2) The Deaf and Dumb 
A Famous Person (4) Helen Keller 

17, Telling the Time 

18, Clothes (1) 

19, Clothes (2) 

20, School Life (5) Examinations 

21, Animals (4) Animals in Captivity 

22, Handicapped People (3) Cripples 

A Famous Person (S) Douglas Bader 

23, Shopping 

24, Natural Disasters (3) Floods, Droughts and Fires 

25, Sugar Production 

26, Choosing a Career (4) The Dentist 

27, Communications (1) Letters, Parcels and Telegrams 

28, F.xploration 

A Famous Person (6) A Well-known Explorer 



O 29. Jobs 

ERIC 



30. Commnnicat ions (2) llic Telephone, Radio and Television 
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APPENDIX B SAMPLES OF MATERIAL 

BASED ON THE SYLLABUS 
PREPARED BEFORE THE WORKSHOP 

A Naughty Boy Week 3 

There waf once a foolish boy called Tevita. He was unkind and 
cruel to his younger brother and sister. He pinched them and pulled 
their hair and threw stones at them. He stole their toys and tore 
their books to pieces. But he was very sly so he did not do these 
cruel things when his parents were watching him. 

At home he was lazy and did not help his parents. He was also 
idle at school and his work was always careless and untidy. He was 
crten rude to Iiis teachers and was always getting into trouble. The 
headmaster sometimes punished him tor his rudeness and idleness. 

The children in Tevita's class hated him because he was always 
fighting with them. He was noisy in the classroom and he boasted 
and told lies. One day he told the other children that his aunt had 
given him two dollars because he had been kind and thoughtful and 
polite when she visited his house. The children knew that Tevita 
was usually unkind, thoughtless and impolite so they did not believe 
him. They said he was boasting again and laughed at him. "Show us 
the two dollars, boastful boy," they shouted* 

When they laughed Tevita grew very cross. He ran off trembling 
with rage and went home in a temper. He decided to steal two 
dollars from his mother and show it to the children. His mother was 
at home but Tevita was very sly. He waited until she went into the 
kitchen, then he went to the box where his mother kept her money. 

He had just taken the money from the box when his mother came 
in and saw him. She frowned when she saw what he was doing and was 
very angry with him. "Yon silly boy," she said, "it is wicked and 
dishonest to steal." 

Tevita was ashamed. He said he was sorry and started to cry. 
Sometimes when he urled and said he was sorry, it helped him to get 
Q out of trouble. But this time his mother was very angry with him 

ERIC and punished him because he was dishonest . 
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Questions 

1. IVhat did Tevita t'o to his younger brother and sister? 

2. IVhen did he do these things? 

3. How do you know Tevita was lazy? 

4. What was Tevita's school-work like? 

5. Why did the headmaster sometimes punish Tevita? 

6. iVhy did the other children hate Tevita? 

7. IVhat did he tell the other children one day? 

8. IVIiy did the other children not believe him? 

9. What did Tevita do when the children laughed at him? 

10. IVhat did Tevita decide to do? 

11. How do you know Tevita was sly? 

12. IVhen did Tevita's mother come into the room? 

13. IVhat did she do when she saw Tevita*;* 

14. IVhat did Tevita do" 

15. IVhat happened sometimes when Tevita cried and said he was sorry? 

16. IVliat happened to Tevita this time? 

The Naughty Twins Week 5 

My cousins, Pita and Timi , arc twins. They arc nearly five years 
old and they arc very nauqhty. Yesterday, when no one was watching, 
they went into the •neighbour's garden and pulled out several plants. 
The neighbour, MrSi. Brown, is a widov;. She came out and scolded Pita 
and Timi, but they threw stones at her and ran off. >!rs . Broun wns 
in a rage. "You wicked boys I" she shouted at the top of her voice. 
"I'll give you a beating if you come back.'' 

Mrs. Brown came and complained to my aunt. "Your bo>*5 arc very 
naughty, Mrs. Faletau. They tore my plants to pieces and threw stones 
at me." 

"I am sorry, Mrs. Brown," said my aunt. "I'm sure they didn't do 
it on purpose." 

"Of course they did. They're as bold as brass, those two," 
O replied Mrs. Brown and she went away in a bad temper. 

ERIC 
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My aunt was very much ashamed. She called Pita and Timi and 
asked, "Did you pull out Mrs. Brown's flowers?" 

"I didn't, mu.nmy. It was Pita," said Timi and pointed to his 
brother. 

"No, it was Timi," said Pita, and he pinched Timi. 

"You are telling lies, aren't you? You must not lie," said my 
aunt. "Now tell me the truth. Did you throw stones at Mrs. Brown? 
She's very cross." 

"She's a silly old woman," answered Timi. 

"She*s stupid," added Pita. 

"Don't be rude," said my aunt, and smacked t;iem both. "Now 
shut up and pay attention to me. I'm displeased with you because 
you've been a nuisance." The twins looked away in shame and tried 
to hide one behind r.he other. "I'm going to keep you in until 
daddy comes home. Go to your room, and don't leave without asking 
for permission, md don't get into more trouble or else I will 
give you ? more severe punishment," 

The twins we^e very good for the rest of the day. 



Questions 

Choose the correct answer. 

1. (a) Timi is older than Pita. 

(b) Pita and Timi are the same age. 
Cc) Timi is youngev than Pita. 

2. (a) Timi is 5 years old. 

(b) Timi is older than 5 years. 

(c) Timi is less than B years old. 

3. (a) My aunt is called Mrs. Brown. 

(b) My aunt is called Mrs. Faletau. 

(c) Timi's neighbour is called Mrs. Faletau. 

4. The twins threw stones at Mrs. Brown because 

a.) she 5-^ stupid. 
Q {h) she is a ii/ly old woman. 




(c) she scolded them. 



no 



5. (n) Mrs. Brown gnvc the twins a good beating. 

(b) The twins vvere given a severe punishment. 

(c") The twins kept out of trouble the rest of the day. 
(i . Hid nnyonc sec the twins go into the neighbour's garden? 
7. UTiy was Mrs. Bro\vm in a bad temper? 

R Do you think the twins were sorry because they had been naughty? 



READ PASSAGE 'A» Week 3 

A. Ana's little brother, Pita, is very naughty. He is always 

getting into trouble. One night when Ana came home she found that 
that he had torn her reading book t£ pieces. It was not an 
accident. He did it on purpose. Ana was in a very bad temper 
and was very angry wit): her brotlicr. She asked him why he had 
torn her book but he turned away and said, "Shut u£.'*' Then he 
ran off towards her bedroom shouting at the top of his voice. 
He was going to tear nrothcr book t£ pieces but Ana caught him 
and held him back . He tried to fight w i t h her and when their 
mother came he threw n book at her. Pita's mother smacked him 
and told him to try to keep out of trouble. 

Week 5 

PUT THK RIGHT WORDS IN THFi SPAGHS . DO NOT LOOK BACK AT PASSAGH 'A'. 
Ana^s little brotlier. Pita, is very naughty. He is always 
getting trouble. One night when Ana came home she found 

that he hail torn her readinc book pieces. It was not an 

accidout. Ho it ]^vu-]^osc . \n:i was a very bad tem^^er 

and was ver>' anor>- her brotlier. She asked hitn wh\- he had 

torn lier book hut ho turned ami said, "Shut ___.'" Then he 

ran towards lier bedroom shouting the top of li i s voice. 

He was goin^ to tear another book pieces but Ana caught him 

and hold him . He tried to fight her and vvhen their 

O ^ mother came he tlircw a book her. Pita's mother smacked him 

^ilMlliiii and told him to try to keep trouble. 
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WRITE OUT THIS STORY PUTTING WORDS FROM THE LIST IN THE SPACES 
You may need some words more than once, 
in/off/on/ to/with /away/back/out of/ into/up/at 

One day Meli tore his arithmetic book pieces 

pur|:)Ose. His teacher was very angry him but Meli was a 

rude boy. He turned and said, "Shut Then he ran 

shouting the top of his voice. He started to fight 

some boys in the playground and threw stones ^ the 

girls. fHs teacher was a very bad temper. He caught Meli, 

and held him when he tried to run again. He gave 

Meli a severe scolding, then he said, "You are al>;ays getting 

trouble, Meli. If you can keep ^ trouble for a 

week, I shall be very pleased you." 
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APPENDIX C QUESTIONNAIRK ON THE 

FORM 1 - 4 ENGLISH SVLUBUS 

Uoter 

1. The idea of this questionnaire is 

(a) to get more ideas on how the best use can be made of the 
proposed Form 1 English syllabus, and 

(b) to get you to study the syllabus and the other tools care- 
fully so that you will have a clearer over-all picture of 
the job we have to do. 

2. If you find the whole thing confusing and alarming, don't panic; 
we all felt like that when we first saw the syllabus. However, 

a few of us have tried writing material for this syllabus already 
and have found it a fascinating job. It is slow and demanding 
work but can be very satisfying when things start to work out. 

3. In this Workshop we shall be dealing with the Form 1 syllabus. 

4. It is suggested that material for Ear and Speech training should 
be written by people with technical training in this field; if 
you are one of these, please volunteer, otherwise don't worry 
about it 

5. You should have copies of the basic equipment needed for writing: 

(a) The Form 1-4 English Syllabus (Pink); 

(b) Suggested Form 1-4 English Course Samples (White); 

(c) Consolidated Analysis of the Tate Oral English Course (Thin 
GTeen) ; 

(d) Index of the Tate Oral English Course (Thick Green). 



Questionnaire 

1 . Look a*" the suggested weekly schedul<^ of work on page 1 of the 
Syllabus. Do you think the time allocation is realistic in terms 
of (a) the amount of material to be covered and (b) the total 
time allowed for English in schools known to you? 
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Are there any other activities which you think should be included 
in the weekly schedule of work? 



Suggest an order in which the lessons could best be taught in 
each week. 



(a) What sound contrasts do the pupils you teach have most 
difficulty with? 



(b) iVhich of these cause them to have serious problems with 
their written work? 



Read page 2. Are there any points on which you would like 
clarification? 



Refer to the Samples (white book] page 33. Can you suggest any 
other ways in which known vor^abulary in the Syllabus could be 
revised':* (N.B. The ^sample* is not at Form 1 level.") 



Refer to the Samples pages 47 - 56 and 60 - 66. Can you suggest 
any other ways in which new vocabulary could be taught? (The 
new vocabulary in the Syllabus is in the lists headed 2075.) 
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8, Read pages 10 - 11 of the Samples. Have you any comments you 
wish to make on Aural Comprehension, e.g. on how it could best 
be handled in the classroom? 



9. Read pages 12 - 19 of the Samples. Do you consider this type of 
note taking (using simpler material of course) would be useful or 
possible in Form 1? 



10. Read pages 20 - 28 of the Samples. 

(a) Which of the two suggested methods of dealing with Composi- 
tion would be most suitable in Form 1? 



(b) Can you suggest any other methods of dealing with Composition? 



11. Read pages 29 - 31 of the Samples. Do you think more difficult 
coniprehension work shoulH be included in addition to the 'rapid 
reading* type suggested? 



Read pages 37 - 46 and 57 - 59 of the Samples, ( Note ; Some pages 
arc in the wrong order. Follow the numbers given abfive.) Can you 
suggest any other ways of dealing with this type of work? 



13. Look at the 20':'5 word list on pages 5 - 24 in the Syllabus. List 
the words which you consider are definitely familiar to the Form 1 
pupils you teach, or liaVe taught recently, ( Note : If you have not 
t:\M\:ht at this level please ignore this question.) 
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Please bring the completed questionnaire with you to the next 
meeting of the English group. Use this sheet for noting any 
other points on which you would like to comment in the meeting 
or on which you would like clarification. 
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APPENDIX D RECONWcNDATIONS MADE BY 

THE ENGLISH LANGUAGE WORK GROUP 

The following recommendations on the Form 1 English syllabus 
were agreed to by participants from 
The Cook Islands 
Fi j i 

The Gilbert and Ellicc Islands 
The New Hebrides 
Samoa 

The Solomon Islands 
Tonga . 

1, That Teachers' Guides to short (10 - 15 minute) oral lessons 
should be written to introduce new vocabulary and structures and 
to revise known items and that suitable illustrations should be 
prepared to help with this oral work where appropriate. 

2, That most of the comprehension exercises and written exercises 
on structures, prepositions, etc., should reinforce and test the 
learning of items picviously presented orally, 

3, That in addition to speed reading and aural comprehension exer- 
cises there should be longer passages for intensive reading with 
more searching questions. Such exercises could be set near the 
end of a week's work and could incorporate nany of the learning 
items from that week, 

4, That some of the 2075 words considered by the f.rrup to have 
little relevance in the Region or to be unsuitable at Form 1 
level should be omitted or taught later in the secondary course, 

5, That words not in the 2075 list but of regional significance 
should be included. 

6, That some of the less common Hornby Structurei; should be omitted 
or taught later in the secondary cou'- c. 

7, That no specific revision work on i^cibulary items taught in the 
Q Tate course up to the end of Boo^' ^ ncori be written except for 

certain verbs which conmonly cau^o difficulties. 
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8. That in-service training courses would be necessary to show 
teachers how to handle the new material 

9. That differences in cultural backgrounds of pupils in the Region 
should be teken into accouiit and that alternative units should 
be prepared for various countries when necessary. 

10. That some extensive reading material to fit the course should be 
produced to supplement existing published readers. Much of this 
could be produced by rewriting existing material, 

11. That a reasonable time allocation for each week's work might be: 
Lesson 1* Ear and Speech training and Oral Work 20 minutes 

Written exercises to reinforce and 

test Oral Work 20 minutes 

Lesson 2 Ear and Speech training and Oral Work 20 minutes 

Speed Reading exercise 20 minutes 

Lesson 3 Ear and Speech training and Oral Work 20 minutes 

Written exercises 20 minutes 

Lesson 4 Ear and Speech training and Oral Work 20 mlButes 

^Composition - preparatory Oral Work 20 minutes 

Lesson 5 Composition - further Oral Work and 

writing 40 minutes 

Lesson 6 Ear and Speech training and Oral Work 20 minutes 

Aural Comprehension 20 minutes 

Lesson 7 Intensive Reading exercise 40 minutes 



* This assumes 40 minute periods, but the schedule 

could easily be adapted to fit into primary school 

timetables with shorter sessions. 
*" Some participants suggested dividing composition 

work into 3 x 20 minute sessions with both oral 

and written work in each session. 
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APPHNDIX C SOME FIRST AND SECOND DRAFTS 

FOR COMPARISON 

(a) Extract from an intensive reading passage for Week 5 
1st Draft 

Philip was fifteen years old and v.as an orphan. Seven years 
previously, in 1794, his parents had been killed in an accident. 
IMiilip was tliin and so small that many people thought he was eleven 
years old. Me lived in Manchester, a new industrial town in Britain. 
With the new cotton mills it was growing into a great ugly town with 
tall cl\imncys which poured out smoke day and night. Every day the 
population increased because people were coming into the to\>rn to find 
work in tlie cotton mill?. The houses for the workmen were small, dark, 
damp and crowded. 

The city parish looked after Philip and otiier orphans and also 
children whose parents were poor. These children were sent to work in 
the cotton spinning mills. Tlicy never had enough to eat and their 
clothes were shabby. . . There were no scats on whicli they could sit 
and they had only half an hour to cat their bread and cliccse. lliey 
could not rest when they were tired and if tlicy did rhey received a 
severe scolding and many times a beating as their punishment. 

2nd Draft 

Philip was fifteen years old. Seven years before, in 1794, his 
parents had been killed in an accident so lie w.ts an orplian. He was 
thin and so small that he looked like an eleven year old boy. He lived 
in Manchester, a new town in Britain. Tt was growing into a crowded 
dirty town. It had many cotton mills with tall chimneys which poured 
out dirty smoke all day and all night. Every day the population grew 
bigger because more and more people kept coming into the to\>m to find 
work in the cotton mills. The houses for the workers were small, dark, 
damp and crowded. 
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Orphans like Philip, and other children whose parents were very 
poor, were sent to work in the cotton spinning mills. They were 
badly treated there. They never had enough to eat and their clothes 
weie old and torn. . . There were no seats on which they could sit 
and they were allowed to stop working for only half an hour to eat 
their bread and cheese. They could not rest when they were tired. 
If they did, they got a severe scolding or a beating as their punish- 
ment. 

(b) Extract from a speed reading exercise 
1st Draft 

After the hurricane, Babu fell very ill. At first he lliought 
he had caught the flu. Then he remembered that he had drunk a lot 
of water from a well when he was helping his neighboi .'s to rebuild 
their houses, Babu was very displeased because he wanted to help 
in the hurricane relief work. Now he had to stay in bed. 

All day Babu lay on his string-bed in a little tin hut. It was 
hot inside the hut. Babu felt feverish. His head ached and he felt 
very weak. His mother, Mangri , rubbed some pain balm on his fore- 
head and on his chest. She covered h;.n with an old blanket. The 
smell of pain balm and the heat made Babu very sick. 

Dukhi , Babu's father, was worried when his son coughed or 
groaned, or when he did not breathe weU . ile could not take Babu to 
hospital because broken branches and telephone poles were lying 
acro^A the roads. 

2nd Draft 

After the hurricane, Babu fell very ill. He had a sore throat, 
his head ached, his stomach ached, and he had pains in his arms and 
legs. At first he thought he had caught flu. But when his stomach 
ached he remembered that he had drunk a lot of water from a well 
when he was helping his neighbours to rebuild their houses. Perhaps 
the water in the well had not been clean. Babu was very displeased 
because he wanted to help in the hurricane relief work. Now he had 
to stay in bed. 
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All day Babu lay in bed in his little hut. It was hot inside 
the hut. Babu felt feverish. His head-ache grew worse and he felt 
very weak. His mother, Mangri , covered him with an old blanket and 
sat beside his bed. 

Dukhi, Babu's father, was worried when his son coughed or gave 
a groan, or when he did not breathe well. He could not take Babu to 
hospital because broken branches and telephone poles were lying across 
the roads. 

(c) Extract from an aural comprehensioii passage for Week 14 
1>1 Draft 

Mere was walking home from school, but she was not sensible. She 
was walking in the middle of the road, where it is not safe to walk. 
She came to a dangerous curve in the road. She could hear a big noise, 
but she still did not go to the side of the road. 

The noise was a motor-car. The driver was going fast because he 
was in a hurry. As he came round the bend, suddenly he saw Mere in 
the middle of the road. He could not slow down and so he blew his 
horn to give Mere a warning. Mere was very frightened and she jun^ped 
out of the way. At the same time the driver held on to his steering 
wheel and tried to steer his car to the side of the road. But his car 
went sideways and hit a pole at the side of the road. Mere heard a 
terrible crash. 

2nd Draft 
Careless Mere 

Mere was walking liome from school, but she was not very sensible. 
She was walking in the middle of the ro^d, T'here it ^s not safe to 
walk. She came to a dangerous curve in the road. She could hear the 
noise of something coming round the bend, but she still did not go to 
the side of the road. 

The noi<if* was made by a motor-car. The driver was driving in the 
middle of the road because he was in a hurry. As he carae round the 
^ bend, he :;uddenly saw Mere in front of him. He could not slow down 
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and so he blew his horn to give Mere a warning. Mere was very 
frightened, and she jumped out of the way. The driver was trying to 
avoid Mere. He steered his car to the other side of the road, but 
the car skidded and hit a pole at the roadside. Mere heard a 
terrible crash. 

(d) Extract from a comprehension exercise for Week 5 
1st Draft 

On the twenty-fourth of October, the high winds which were 
moving south from Funafuti, hit Rotuma Island. High winds up to 150 
knots rushed through the island and flattened houses, trees and 
crops. Bebe left Rotuma that night in a complete mess and moved on 
southwards . 

The next, morning saw Bebe at work on the Yasawa island chain. 
The people there only watched and waited for the dangers brought by 
the hurricane. News was immediately sent once again tf the rest of 
Fiji about the area Bebe covered. It was moving in a circular 
pattern covering a total area of 450 miles. The centre was 225 
miles from the edge. This centre is usually called the eye of the 
hurricane. 

Preparations were then made in Viti Levu and other islands. 
They knew they could not avoid such terrible forces of nature but 
man still has the strong will to face such dangers. To the people 
of Fiji this period was a very important one. 

In the towns, people moved here and there checking on their 
building5. Some made wind-breaks over their windows and some were 
busy putting in screws or nails over their roofs. These had become 
loose over the years of peace. Housewives were seen in the food 
shops getting as much food as they could. The;, knew that it would 
not be safe wandering air :g the streets trying to shop in the middle 
of a hurricane. Children played on because they did not know how 
harmful the hurricane would be. 
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2nd Draft 

On October 24th hurricane Bebe reached Rotuma. The wind was 
blowing at over 150 miles per hour. As the storm moved over Rotuma 
the wind flattened houses, trees and crops. Ti\en it moved south 
towards the Yasawa Islands. 

Radio Fiji kept broadcasting hurricane warnings. These warnings 
told people which way the hurricane was moving. As the storm reached 
the Yasawa Islands, the people on Viti Levu and the other islands 
began to prepare for it because they knew they could not escape from 
it. 

In the towns people prepared their buildings. They put hurricane 
shutters over the windows so that they would not get broken. Some 
people repaired their roofs and put new nails in them so that the 
strong wind would not blow the roofs away. Housewives hurried to the 
shops to buy food because they knew it would not be safe to go outside 
to the shops in the middle of a hurricane. 
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APPENDIX , SMfPLES OF WORK PRODUCED BY TfiH WORKSHOP 



Oral Work on Timetables (1) 



Week 2 



Aim: To revise short answers • 
Vcs , he does 
No, he doesn't 
Yes , they do 
No, they don't 
Yes, it is 

No, they aren't etc. 

Tell the pupils to look at their weekly timetable and ask them 
questions about it, e.g. 
T: Do \'ou have Hnglish every day? 
CI : Yes , we do . 

T: Do you have PT:, on Wednesday? 
CI : No , we don ' t . 

T: Po N'ou have Social Science on Tuesdas' morning? 
CA: No, we don ' t . Q 
T: Is Maths the first lesson on Tviesdas'? 
CI; Yes, it is. 

T: N the last loss'.:^n on l\cdnosda>' Hnglish? 
CI: No, it isn't. 

Put the following timetable on the lilacKhSird. 
Tell tl^c class it is *llitaho's tinietablc. He is a hoy* :n I C 
at King George V School , Tarawa. 

o 

* A girl's name could be substituted. 
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Ask questions like these: 
Does Uitabo have P.E. on Tuesday? 
Does he have Maths after break on Monday? 
Are the English lessons on Tuesday before break? 
Do'^j Uitabo have Needlework on Tuesday? 
Do the girls learn Woodwork? 
Is the English lesson after Maths on Monday? 

Oral Work on Timetables (2) 

Aim: To revise have/has 

Tell the pupils to look at their weekly timetable while you make 
a series of statements about it, e.g. 
You have English every day. 
You have P.Er on Tuesday afternoon. 
You have Maths after break on Monday. 

Ask the children to make similar statements when you supply the 
name of a subject or a time. 
T: Maths. 

P: We have Maths on Monday. 

Cl: We have Maths on Monday. 

T: After break on Tuesday, 

P: We have Art after break on Tuesday. 

Cl: Repeats. 

Now use Uitabo 's timetable to practise He has etc. 
This can be practised as above and also in response to questions 
from the teacher: 

T: What does he have after Maths on Monday? 

Cl: He has English. 

(There is no need to repeat the rest of the sentence.") 

This oral work can be reinforced by getting the pupils to write 

do\vTi statements about the timetables, 
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Oral Work on Timetables (3) 

Aim: To revise various ways of expressing time. 

Use timetables to revise such forms as: 
10.30 (ten thirty) - half past ten. 
11.45 [eleven forty-five) - a quarter to twelve. 
9.10 (nine ten) - ten past nine. 

Ask questions such as: 
What time does the first lesson start? 
IvTiat time do you have lunch? 

Note : Try to avoid talking about such times as 11.12, 1.33, etc. 
If pupils ask about alternative ways of saying such times explain 
that it is usual to say either eleven twelve or twelve minutes past 
eleven. Such forms as twelve past eleven are not in general use. 

Intensive Reading Week 2 

HdM Cation in the Sou th Paci f ic 

M:my years a^o there were no schools in the South Pacific 
countries. In counlries like Fiji, Tonga, Samoa and the Solomon 
Island^; children did no*: learn Cny^lish or Mathematics at school. 
They did not to a classroom to have lessons in subjects like 
Social Science or Basic Science. Thc>' did not have teachers who 
wrote on the blackhoarj with chalk. They did not have to write 
coTTino^; i t i ons as you do today. 

Children in those days did not learn things from teachers in 
i.chools. They learnt a lot of things from their parents who were 
their teachers. They had lessons every day. In a family the father 
was the head of the family and the head teacher. He taught his sons 
the correct way to plant taro and yams. He taught them how to catch 
fish. The fathci also taui^ht his sons to build houses and boats. 
He trained them to use bows and arrows, war-clubs and spears. 
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The mother of the family usually taught her daughters a lot of 
things. She taught them how to cook food like taro, yams, fish, and 
shellfish. She showed them how to wash clothes and clean the house. 
She also taught them how to look after their younger brothers and 
sisters and how to care for the sick ones in the family. The girls 
also collected shellfish from the sea and got food from the gardens. 
The children leanit songs and dances from their parents. Learning 
the songs and dances taught the children the history of their people. 
The children were told to obey and respect their parents, their 
visitors and the old people of the village. You see then that the 
children did not go to school to learn how to live happily. Their 
parents taught them those things. 

Then the missionaries came to Fiji, Samoa, Tonga, the Solomon 
Islands, the Cook Islands, and other Pacific Islands. They came to 
teach the people in the South Pacific about God. They wanted people 
to follow the Christian religion and to know God. They wanted the 
people to stop praying to stones and other things. Many missionaries 
were Europeans who came from England. Some missionaries were Metho- 
dists and some were Roman Catholics. 

When the missionaries arrived in a country they first learnt the 
language which the people spoke there. Thf missionaries in Fiji 
learnt the Pijian language. The missionaries in Tonga learnt the 
Tongan language. After they had learnt the language of the people 
the missionaries then taught them how to read and write it. They did 
this to help the people to read the Bible. The missionaries wrote 
the Bible in the people's own language. The people were very happy 
to see that they could send messages without speaking and many of 
them leamt how to read and write their own language. Many people 
became Christians and began to learn more about God. 

Later the missionaries built schools where children could go and 
learn to read and write. Tlie missionaries taught the children how to 
do arithmetic or mathematics and how to read and write their own 
language. The children alsc learnt how to read and write the English 

Er|c '""^"^^^ 
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The missionaries also trained other people to teach younj? 
children in schools. These people were called pastors because they 
taught people about God too. The schools which the missionaries 
built were very small. Very few schools were built. Not all the 
children attended school. Many stayed at home and helped their 
parents. 

In the schools there were not as many books as you have today. 
But still they learned to read. Those who did not go to school did 
not learn how to read and write. 

For many years there were only mission schools in all the coun- 
tries in the South Pacific. Then the government of every country 
thought of building schools to help children to be educated. Tne 
government also began to train teachers to teach the children. They 
asked the governments of other countries for assistance and teachers 
came from countries like England, Australia and New Zealand and. 
taught the children. More boys than girls went to school because 
many parents thought that girls should work only in the home. 

Later more parents began to send their children to school. 
They thought that if the children went to school they could get good 
jobs and a lot of money. They thought this because many Europeans 
who went to school and could read and write had jobs in offices. 

In many villages people held pi^i^tings and formed "school 
committees". These committees collected money and built schools for 
their children. Children were taught English, their own language 
which we call the vernacular, arithmetic (or mathematics), social 
science, art and craft, music and health science. In Fiji children 
sat for exaninations like the Secondary Schools' Entrance Examination. 
Those who passed went to secondary schools. Those who failed helped 
their parents at home. Other countries had their own examinations. 

Today most parents try to send their children to school. The 
government in each country is also interested in children's education 
and there are many good school buildings in towns for children to he 
Q educated. There are also many good, trained teachers who hc\\y the 

children to learn many things. 
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In the Cook Islands, Niue, Tonga, and Nauru all children have to 
go to school. In Fiji and Samoa most children go to school. 

At school today children do not only learn how to read and write 
and do mathematics. They learn how to live happily together. 

In 1968 the University of the South pacific was started. Many 
students from the Pacific islands and other countries attend the 
University. Then they go out and help their own peo^ile and their 
government . 

We see then that education is vcr\' important for everybody. 
Everybody should be educated and live happily with other people. 

Questions 

Choose the correct answer. 

1 . Many years ago there were 

a) many schools in the Pacific. 

b) a few schools in the Pacific. 

c) no schools in the Pacific. 

2. In those days there were 

a) many teachers . 

b) thirty five teachers. 

c) no teachers. 

3. Children in those days learnt from 

a) their parents. 

b) trained teachers. 

c) nurses and doctors. 

4. The head of the family was 

a) the mother. 

b) the father. 

c) the uncle. 

5. The children learnt the history of their people from 

a) teachers at school. 

b) the Uhiversi ty . 

c) songs .'ifvJ dances. 
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6. The missionaries came to the South Pacific to 

a) have a holiday. 

b) buy and sell things. 

c) teach people about God. 

7. The missionaries who came to the Pacific 

a) knew the Pacific languages. 

b) learnt the languages from the Pacific people. 

c) did not want to learn the languages. 

8. The missionaries helped the people to become 

a) Christians. 

b) Hindus. 

c) Muslims. 

9. Why did the missionaries teach the people ^how to read and write? 

10. Who helped the missionaries to teach the children? 

11. Why were more boys than girls sent to school? 

12. Name the four countries in the Pacific where all children have 
to go to school . 

13. When was the University of the South Pacific started? 



Prepositions and Adverbial Particles . Week 7 

A. Read the following passage and pay careful attention to the 
words underlined. 

Mrs. Weaver left Jenny and Bobby at-home and went out shopping. 
An hour later she came back into the house. She put the shopping 
basket on the kitchen table. When she went into the lounge she saw 
that everything was untidy. Toys were lying on^ the floor. The 
ashtrays had fallen off the stools and there was ash on_ the carpet. 
The electric fan had been turned on_ and pieces of paper were blowing 
off the study desk. The covers were off the cushions and the cushions 
were cm the floor. The vase was not on the dining table but was on_ 
the bookcase. There were some mud stains on^ the carpet. Water was 
running out of the washbasia tap and the hand towel was wet. 
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Mrs. Weaver was very angry. 'Mennyl Bobby I" she shouted at the 
top of her voice. "Come here at once." 

When Jenny and Bobby came into the lounge, Mrs. Weaver said, 
"Miss Collins is coming t_o our house for tea this morning. T want 
you to tidy uji^ the lounge before she comes. Tlio vacuum cleaner is 
out of order so you'll have to sween the floor with a broom." 

B. Write out the following passage, filling in. the lilanks with 
words from the list at the beginnin-^. 

into , off, cm, out of , to , up 
Mrs. Weaver told .lonny and Bobby to tidy ..1!^.. the lounge. 
"!Mck those toys ..[tI.. the t'loor. Put the ashtrays . . ^'.H . . 

the '.louls and clean the asl» ..t'^^. .. the carpet. Put the covers back 

Xhc cushions and put the *.ushions the chairs. Take 

the vase . .[^ . . the bookcase and put it . . . the dining table 
again . Turn the fan . . '. .' V . ar u , id the rubb i sh . . 1 ! ! 1 . . . . 1 ! . . 
the floor. Clean the stains . . 1 ! 7^ , . tl>e cav]>et . lurn that tap 
-..f!"?].. Take the hand tnwcl O'-iis. it the 
clothes-1 ine . " 

I'll 

When their mother went the room, the children tidied 

. A]^A . . the lounge. "I wish the vacuum cleaner weren^t 
order/' said Jenny as sht. swept the Jirt the room. 

Half pin hour laver Miss Collins came .... ... the house. Mrs. 



Weaver took her the lounge and turned rhr fan. 

"Goodness gracious.!" said Miss Collins. "Wh?t a tidy house yei' 
have I" 



Aural Comprehension Week 10 

This will be dramatised and recorded. Trial schools will be 
provided with taped recording?. 

[Theme music fa^es out] 

PadioAnnounce*-: HnUo, and welcome once again to "Sunday Sports 
M:t'/,:iZ*u&:. Fur tMofiO of you who missed last night ♦s broadcast of the 
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wrestling match at Prince Charles Park between Changan Naidu and Sher 
Ali, here's a decription of the last few minutes, 

[Taped commentary cuts in] 

Vtmal Poor an (Sports Reporter): ... Ali is still winning by 3 points 
but he looks very tired. The two men are facing each other. Ali 
slips and loses his balance, and Naidu jumps forward and pulls Ali by 
the hair. Ali punches Naidu in the stomach. [Hoots^ jeers, whistles 
break out] Naidu didn't like that, I'm sure, and neither do his 
supporters. Naidu is squatting on the mat and holding his stomach* 
Sukhdeo, the referee, moves quickly and faces Ali. Tkey are standing 
jclose together and referee Sukhdeo is saying somethinf to Ali. He 
must be giving Ali a warning. Punching just isn't allowed in this 
game. Naidu gets up slowly. He is shaking his head. Thmt punch 
must have hurt him badly. Ali rushes towards Naidu. Ncidu takes a 
Step back. He springs into the air and strikes Ali on the chest with 
his feet. Ali falls backwards on to the ropes. [Shouts of encour- 
agement] Naidu leaps at him. He picks Ali up and throws him down. 
[Cheers increase] Ali quickly rolls over on to his stomach, but 
Naidu dives on him and is sitting on top of Ali's back. He is twist- 
ing All's arm behind his back. Ali is in pain but he isn't going to 
give up. No, he h?z given up. It looks as if All's arm is broken. 
Yes, the match is over. Referee Sukhdeo is raising Naidu 's right 
hand, which means Naidu is the winner. [Whistles, cheers, pandemonium] 
Naidu, the new champion, is a very happy man today. He's running 
around the ring shouting for joy. I'm going to go down to the ring 
and ask him for an interview. [Tape cuts off abruptly] 

Radio Announcer : Sports Reporter Vimal Pooran did manage to get an 
interview with Naidu. 

[Taped interview cuts in] 

Pooran : Well, that was a very exciting match, Mr. Naidu. How do you 
feel after winning the title? 
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Naidu: 1 feel happy and very proud, Mr. Pooran. I am the new 
champion. 

Pooran : What do you think about All who has lost the match? 

NaidM : I don't think he's any good. 

Pooran : Can you say why? 

Naidu : He is not a wrestler. He should play netball. 

Pooran : Where did you leam to wrestle, Mr. Naidu? 

Naidu : IVhere? I am the proud son of Appal Naidu. He was a great 
wrestler. He was the best wrestler in the country. He 
taught me to wrestle. 

Pooran: How do you train before a wrestling match? 

N^idu : Oh, I do exercises in the fresh air to strengthen my body. 
I practise hand-stanJs to' strengthen the muscles in my 
shoulders. And I eat a lot of rice and drink plenty of milk. 
I alsc practise my wrestling trick^i. 

Pooran: What will you do next? Will you wrestle against Ali again? 

Naidu: Yes, Mr. Pooran. I want to show Ali once more that he can't 
beat me at wrestling. After that I won't wrestle any more. 
I want to teach my son, Kutti, to wrestle. Then I will buy 
a cafe and sell ice-cream. I am a very quiet man, Mr. Pooran, 
and I want a quiet life. 

Pooran: Thank you very much, Mr. Naidu. 1 hope you win again. 

Naidu: I will. I am the champion. 

Questions 

1. Where was the wrestling match held? 

2, Was the match held on Saturday or Sunday? 
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3. What did Naidu do when Al i slipped and lost his balance? 

4. Why did the referee give a warning to AH? 

5. What was the referee *s name? 

6. Why did Ali give up? 

7. Why did the leferee raise Naidu' s arm? 

8. Why does Naidu practise hand-stands? 

Are the following statements true or false ? 

9. Naidu trains for a match by eating plenty of ice-cream. 

10. Naidu does not want to wrestle again. 

11. Naidu is the son of Appal Naidu. 

12. Naidu wants to teacii his son, Changam, how to wrestle. 



13S 



REPORT OF THE BASIC SCIENCE W O RK GROUP 

Ml*. L. Andresen, Unesco, 
Basic Science, 





Cours e 




Participants 






Cook Islands 


Mr. 


Tere Tangaroa 




Mr. 


John George 




Mr. 


Aaron Marsters 




Mr. 


Paul Bui St 


Fiji 


Mrs 


. Sneh Achal* 




Mr. 


Bir Singh 




Mr. 


Patmanand Maharaj 




Mr. 


A. C. Dass 




Mr. 


A. Lodhiya 




Mr. 


B . Karan 




Kr. 


Isireli Rainibogi 




I^. 


K. Tuiloma 


oilbert and tllice Islands 


Mr. 


Pafini Nouata 




Mr. 


J. Pugh 


New Hebrides 


Mr. 


I. Kay 


Niue 


Mrs 


. D. Hubbard 


Solomon Islands 


(unrepresented] 


Tonga 


Mr. 


Ma7)a Latu 




Mr. 


J. Furnish 


Western Samoa 


Mr. 


Tavita Lefale 



(* Unesco Counterpart) 



Mr. L. W Andresen, Science 
Specialist 

Mr. John McLean, Biologist, S.N.R. 

Mr. R. Northcott, Physicist, 
S.N.R. 

Mr. Meli Waqa, Science Education, 
S.O.E.* 



Leaders and Consultants 
U.N.D. P. /Unesco 

University of the South 
Pacific 



136 
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Agr icul 'ural ist , Armida Ic 
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(* Unesco Counterpart) 
Purposes of the Workshop 

\) To gi\ xpcricnce in science curriculum decision-making. 
2) To provide training in the design and construction of 

science curriculum materials (spcci f icnl ly Teachers' Glides 

for Form 3) . 

.3) To produce some materials that may he of use in the U.N.D.P. 
Unit's Form 3 programiiie . 

Progranune 

1) Pre-Workshop planning 

(a) Decisions regarding positions to 1)C taken. 
Non-negotiahle positions : 

(i) IVc will write Teachers' llandliooks. 

(ii) We will write ivithin the framework ov the 'J.N.l^.P 
draft Form 3 s>- 11 alius. 

(iii) Class teaching will he act i\- i t>*-ori ent ed . 
Negotiable positions : 

(i) Detailed iiandlmok structure. 

(ii) Plan for action (what will hv done, hy uhom and 
when) . 

(b) Administrative decisions. 

(i) All positions will commwnicated to participant 
in wr i t i nj', . 

fii) Some forn of involvement of participants (demo- 
crat i c choi (. e) will lie used in dec id i tlio 
negf)tiable positions. 

f i i i ) Clear written ^Miidclines will he developed for 

participants to follow in producing the handbooks 
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(what they are to do and how they are to do it) . 

(iv) The broad aims of Basic Science are to be available 
in written form so that criteria can be developed 
for judging what can and what cannot be included 

in a unit. 

(v) Teams of three or four writers should ultimately be 
formed. 

(vi) A pattern of this type to be followed: 

Planning — > Drafts ► Evaluation > Drafts — ► 

Evaluation — > Final Product. 

First week 

On the Thursday and Friday of the first week, the whole group 
met and decided the following: 

(a) The composition of each writing group. 

(b) The writing topic for each group. 

(c) A rough timetable for the following week. 

(d) The detailed structure of the Teachers* Handbook. 
Several discussions were held on the following subjects: 

(a) Broad aims of science education, especially with reference 
to Agriculture and Rural Development. 

(b) The present aims and objectives of Basic Science. 

(c) The history of the Basic Science project to date. 

(d) The development of an Australian science project (A.S.E.P.) 
Second week 

(a) Discussions and studies * 

(i) Study of operating procedures. 

(ii) Examination of manuscript preparation guides. 

(iii) Discussiuns on the specitication of broad and 
specific teaching objectives. 

(iv) Guide to preparation of the tirst draft. 
Cb) Writing and evaluation. 

(i) First drafts of all units were written. 

(ii) Evaluation meetings were held for most units. 
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4) Third week 

(a) Discussions and studies. 

(i) Further study of writing objectives. 

(ii) Guide to preparation of the second draft, 

(b) Writing and evaluation. 

(i) Life Sciences evaluation meeting, and drawing up 
of a revised Form 3 programme. 

(ii) Preparation of pictorial chart«i on unifying 
themes in Basic Science. 

(iii) Second drafts of Physical Science units written. 

(iv) Revised first drafts of Life Science units 
written, 

(v) General meetings on the Aims of Science Education 
and preparation of an Aims statement. 

Sariyles of Output 

1) Statement of operating procedures . 
1 GeneraJ, 

(a] We shall write Teachers' Handbooks initially. We shall 
accept fe^p discussion recommendations regarding pupil 
materials, 

(b^ Life Sciences - 3 or 4 units will be written. 

Physical Science - 2 units will be written, 
(c) Aim at the greatest amount of classroom pupil activity, 

preference being given to handling objects, 
Cd) For classroom group activities 7 should be the maximum 

group size. All members of a group should be actively 

involved. 

(e) Use the cheapest, simplest equipment available that 
will do the job efficiently. Improvising where this can 
be reasonably . done . 

(f) Objectives will be written with the unit, aixl tests 
will be written later, based on the objectives. 

r^;) We shall suggest what reccrrded work should hi* made by 
pnpils. We do this, where possible, by providing 



139 



questions for pupils to answer. We provi'de the teacher 
with some guide to the sort of answer expected, 
(h)- An inquiry approach will be used. 

2 Teachers' Handbook Structure 

(a) Title. 

(b) Index of contents. 

(c) Introduction on what the book is about., what pre- 
requisities exist, what connections with other units. 

(d) Objectives - General 

- Specific. 

(e) Equipment (including information about materials to be 
prepared in advance) . 

(f) Information on what and how to teach the pupils. 

(g) Audio-visuals . 

(h) References. 

(i) Glossary. 

(j) Feedback questionnaire. 

3 The Task Procedures 

(a) Work in teams. 

(b) Elect a spokesman. 

(c) Designate other responsibilities to team members. 

(d) Stages for writing 

(i) First draft - write briefly what each handbook 
heading will consist of. 

(ii) Team meeting to consider first draft. 

(iii) Evaluation meeting. 

(iv) Second draft - the complete final manuscript is 
written . 

(v) Team meeting to consider second draft. 
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2) Samples of pictorial charts on unifying themes , 
(a) "Using Natural Resources" 




14] 
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3 ) Aims of science teaching (final dra ft) . 

A meeting of the Workshop participants was asked "Why teach 
science at junior secondary level in this region?". The discussion 
that followed produced a set of aims for science teaching. This 
paper is an attempt to state the feeling of the meeting. 
Aims of education 

Since science teaching forms part of the total education of 
the child, its aims are statements of what science teaching can 
contribute towards achieving the aims of education in general. 

Science teaching can help to equip pupils for 15 fe in society^ . 
It can do so by giving the pupils information, by giving them 
experience and training in doing things and by assisting in the 
development of certain attitudes in the form of interests, con- 
cerns and preferences. 
The main aims of science teaching 

(a) To contribute to the pupils' development by giving practice 
in investigating and problem solving and by encouraging 
independent thinking. 

(b) To increase the pupils' understanding of their present envir- 
onment and their possible future environment. 

(c) To develop the pupils* realisation of the extent to which man 
is dependent upon his natural environment, particularly his 
dependence upon the land and its products. 

An expansion of the aims follows. 

To contribute to the development of the pupil ^-s mind 

A major contribution science teaching can make to equipping 

a pupil for life i£ to develop the pupil's ability to think 

clearly and independently and to solve problems. 

Pupils can be required to conduct their own investigations 

using techniques and procedures that lead to efficijpVt inquiry. 

Attitudes which lead to fle;cibilixy, rationality and precision 

in thinking and action can be encouraged. 

At the same time, pupils can learn that science ?nd its 

methods have their limitations. Science is a developing body 6f 
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knowledge and its statements arc not unquestionable statements of 
truth but change as new understanding develops. Its methods are 
efficient and can be applied to solving many kinds of problems but 
not all problems are accessible to scientific investigation. 
To increase the pupils^ understanding of their ent^ironment 

Tlie environment of the child includes everything that affects 
him, directly and indirectly: his body, people and other organisms, 
things and phenomena made by man, and things and phenomena that 
occur naturally. 

The environment of which the pupil is currently aware is of 
most relevance and interest to him and, hence, is the immediate 
basis for teaching Science understanding. New things and experi- 
ences can be introduced to expand his awareness and under stranding. 

It is impossible to predict the possible future environment 
of nany pupils. However, certain trends are known and can be used 
.o dei^,-: .ne what new things and e,xperiences should be introduced. 
On the present evidence available, a good case can be argued for 
concentrating cn developing an understanding of the pupil's 
present environment. 

The pupils should realise man's place in his environment and 
how his interactions with the environment affect both him and his 
environment. They should also be aware of the interactions among 
men, between groups yrid in society as a whole. 

A significant part of the environment of most pupils is 
concerned with mnn-made things. The pupils should learn that 
knowledge in the fields of science and technology has increased 
greatly in recent years and they should realise the impact that 
advances in these fields are making on the island way of life. 

Science teaching at junior secondary level is a preparation 
for further studies in science for pupils who wish to have careers 
in science and technology and related fi^-^lds. However, this con- 
sideration should not greatly influence the choice of topics to be 
^ stviUied a.s an cnv i roninent -based science course could provide a 

HI^jC ^^^^ foundation for later studies in science. 
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To develop the pupil's realisation of the extent to which man is 
dependent upon his natural environment 

In the present state of economic development, people in the 
Pacific islands are almost entirely dependent on their natural 
environment, particularly on the products of agriculture, fishing 
and subsistence farming. Rapid change from this state is 
unlikely, according to current predictions. 

On the smaller islands, the time is rapidly approaching when 
populations will become large enough to overtax the available 
food resources. Pupils of all islands must realise the need for 
maximum use of natural resources and conservation and protection 
of their current resources assets. 

Although the main economic products of the region are of 
agricultural origin, significant contributions are made by 
mining, fishing and small manufacturing industries. Pupils 
should realise the extent of dependence on natural resources in 
the area. 

4) Sample of a teaching unit (drafted by participants ) 
Second Draft of "ADAPTATIONS TO HABITAT" 
Writers : Kay (New Hebrides), Parmanand (Fiji), 

Tuiloma (Fiji), Hubbard (Niue) 
Edited by U.N.D.P. Curriculum Unit 

CONTENTS 

1. Introduction 

2. General Objectives 

3 . Apparatus 

4. Lesson 1 : "Some structural adaptations in plants" 

5. Lesson 2 : "Some structural adaptations in animals" 

6. Lesson 3 : "Physiological adaptations in animals" 

7. Lesson 4 : "Behavioural adaptations in animals" 

8. Lesson 5 : "Sensitivity in plants" 




9. Glossary 
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1 . Introduction 

Throughout time all organisms have been slowly undergoing changes 
in their structure and behaviour. Some of these features enable 
organisms to be more successful in a particular habitat where the 
change can be used. Birds have different beaks which make them more 
efficient at eating a particular type of food. These changes that 
give the animal some advantage in its habitat are called ADAPTATION. 

if the conditions in the habitat change, the adaptation can 
become a di !;advantage which may lead to the death of the animal. 
During .i bad year, if there are few f lowers, the nectar-eating bird 
may starve to death because its beak ^as become modified and enables 
it to drink nectar only. During normal conditions the beak is an 
advantage because it enables the bird to feed on a source of food 
which other birds do not use. 

This unit deals with some selected types of adaptations and shows 
how the organisms are able to utilise their habitat more successfully. 

The teaclier should remind pupils of the examples of plant and 
animal .idaptations that hey studied in Forms 1 and 2, e.g. birds' 
beaks, dentition of carnivores and herbivores . etc. 

The theme of adaptation runs through all of the Form 3 units of 
life science, and will lead into detailed studies of life-cycles in 
plants and animals which will be studied in Form 4. 

Hditor^s Note : 

V.^hile an adaptation may be described as advantageous, an organism 
has no conscious control over it; the best adapted iiidividual will be 
the one wliich sin' ivrs and has offspring. The concept cff natural 
selection is too sophisticated to bring in here but the foundations 
are being laid in this lesson. Great care will be neede<l by the 
teacher to avoid slipping into Lamarck i an ways by crediting organisms 
with the ability to adapt themselves (man is the exception here)- all 
other living organisms survive in a particular habitat because they 
arc best suited to it. A clian^c in the habitat structure can often 
lead to extinction of species. 
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2. General Objectives 
To enable the pupils 

(a) to become aware of the wide range of adaptations which occur 
in nature; 

(b) to identify and classify adaptations in plants and animals 
found in local habitats; 

(c) to become aware of how adaptations are unique to each 
organism and that this limits the organism to its own 
particular habitat; 

(d) to recognise that different organisms may have adaptations 
which make it possible for them to do the same things, 
e.g. different plants have tendrils which make it possible 
for them to be climbers. 



3 . Apparatus 



Item 



Number per group 



Comment 



LESSON 2 

1 . House f 1 ies 

2. Hand lenses 

3. Sugar solution 


10 
1 


Live specimens 

35% Soln. 
35g/100ml 
or sugar lumps 


LESSON 3 
4. Geckos 
J. Snails 

6. Plastic bags 

7. Smooth paper 

8. Rough wood 

9. Cement 

10. Painted wood 


2 
2 
2 

1 piece 
1 piece 
1 piece 
1 piece 


T,ive 
Live 


LESSON 4 

11. Choice chambers 

12. Jam jars 

13. Berlese Funnel 

14. Woodl ice/Beetles 

15. worms 


1 
1 

1 

5 or more 
5 


Live 
Live 


LESSON 5 

16. Potted bean seedlings 

17. Potted tomato seedlings 

18. Potted mai::e seedlings 




J Teacher 

^ demonstration 
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SOm STRUCTURAL ADAPTATIONS IN PUNTS 



Specific objectives 
The student will learn 

Ca) to obscTw,- plants and understand that they have certain 

structure/, which may be useful to them; 
Cbl to compare the adaptations of different plants to discover 

that different plants may use different structures to do the 

same thing. 

Instructions to teachers 

It is essential that the pupils go outside to observe 
climbing plants growing in their natural environment. The pupils 
should record their observations in the form of a chart. 



Plant name Where it 
was 

growing 



What it What Sketch 

was growing supported 
on it 



Passion 
fruit 



In waste- 
land 



Dead bush Tendrils 



During a discussion the pupils should be able to identify 
the various adaptations of y^iants. These are: 
tendrils 
twining stems 
holdfasts 
aerial roots 
thorns . 

The pupils should be able to infer from this that different 
plants use different structures for support. 
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LESSON 2 SOME STRUCTURAL W)APTATIONS IN ANIMALS 

Specific objectives 
The pupi Is wi 1 1 learn 

(a) to observe that there are different types of mouthparts 
found in different insects; 

(b) to classify insects according to their mouthparts: 
e.g. biting, sucking and chewing; 

(c) to discover that different types of mouthparts may be found 
in the different stages of the life-cycle of an insect. 

Instructions to teachers 

The teacher should direct the pupils to plants on which he 
knows that the following insects will be foiin.i: 
aphids 

caterpi 1 1 an; 
butterflies Cor moths) 
hui^s . 

Before the pupils leave tlie classroom, they shouh^ di-aw ui> a 
table with the following headings: 

Name of insect How it feed?; \\h:n it feeds on 



During a discussion at the end of tl^e periled tl^e tencl^er 
should get the pupils to name insects they know of and the wax- 
in which they feed. 

The pupils should make lists to classify the insects that 
they have named, accordinjL: to their ty]ios of mouthparts 
re.K- f'itin^:, sucking, piercing). 
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Suggested Questionnaire for Pupils' Guide 

1. What type of mouthparts do caterpillars have? 
(Bitiyig Jcajs) 

2. What does a caterpillar feed on? 
(Leaves of flowering plants) 

3. In which direction does the food enter the mouth? 
( Vertica I ly /horizontally ?) 

4. What does a butterfly feed on? 
d^ectar) 

5. Why do you think that a coiled feeding tube is better than 
housefly's naouthparts for drinking nectar? 

(Becaruee the flv mouthparts are too vhort to reach the 
nectar in some- flowers) 

6. What advantage do you think that there is to the butterfly 
in having a different feeding mechanism to the caterpillar? 
(It does not compete with its offspring for the same food) 
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LESSON 3 PFfYS 10 LOGICAL ADAPTATIONS IN ANIMALS 

Lesson objectivoi; 

(a) To observe colour ciian^e in geckos (or prawns). 

(b) To compare the colour change of geckos using a controlled 
experiment. 

A 1 t ernative experiment 

(a) To compare the quantities of slime produced h\' a snail 
under different conditions, 

(b) To infer the reason as to which surface cau-.es a snail to 
produce most si i me . 

Instructio ns t o teachers 

(a) The pupils should place each gecko in a plastic bag. 

(b) Both geckos should be placed on a piece of white paper 
near the light. ivTien bct)j geckos are the same colour 
one should be placed on a dark surface. 

(c) The pupils sliould observe and record any colour changes 
that occur. 

Alternative experiment 

Use fresh water prauTis in jam jars instead of geckos. 

(d) The pupils should record the time taken for tlie colour 
change to occur in the gecko (prawn) . 

By discussion, the teacher sliould try to obtain the following 
ideas about colour changes: 

(a) Does a gecko undergo a rapid colour change'? 
(h) What was the colour change? 

(c) What condit ior..^ :<;ji.»se the change in colour of the gecko 
(prawn) - the colour of the background or tlie presence 
of light? 

fd) IVhat advantage docs the gecko gain from changing its 

colour? Does it hol{) it to catch its food'.' 
ii ) Ml. It arc the cMKunies ot' )^ockos? 
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(f) Where are the enemies of geckos normally found? 

(g) Is it likely that the gecko relies on its colour change to 
protect it from its enemies? 

Alternative activity 
Instructions to teachers 

(a) Th' pupil shr^dlcj take a snail and allow it to walk in as 
straight a line as possible, over each of the surfaces 
(i.e. smooLn, rough, wet) which should be placed flat on 
th- desk. 

(b) The snail should be made to repeat its walk with the 
surfaces in a vertical position. 

The pupil should ob5<»rve: 

1) how much slim;; is deposited on each of the surfaces; 

2) how fast the snail is able to move over each of the surfaces. 

3) From their observations, the pupils should answer the 
following questions: 

(i) On which horizontal surface was most slime produced? 
Or was it the same on all surfaces? 

(ii) On which vertical surface was the most slime produced? 
Ciii) Is the slime used either to stick the snail onto the 

surface so that it doesn't drop off? Or^ to make its 
passage smoother? 

(iv) Is it easier for the snail to walk on a wet or a dry 
surface? 

(v) What would happen to the soft foot of a snail if it 
moved over rough surfaces without producing slime? 

(vi) In what way does the slime help the snail? 
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LESSON 4 BmiAVlOURAL ADAPTATIONS IN ANIMALS 

Specific objectives 

(al To observe behavioural adaptations in animals, 
(bl To record data, in the form of a graph, 

(c) To infer thit animals have behavioural adaptations to make 
it possible for them to exist in their particular habitat. 
The Berlese funnel experiment is a suggested alternative to 
the Choice Chamber. It can be constructed by using a 21b tin. 
Cut the top and bottom off and make a cardboard lunnel . The top 
of the funnel should be the same size as the tin. Stick the 
funnel to the bottom of the tin with tape. Put some sticks into 
the bottom of the funnel, and J fill the funnel and lins with 
leaf litter. The sticks should be arranged so that there is 
plenty of space between them, their only function being to 
prevent the litter falling through. 

Below the funnel there should be a jam jar with detergent 
and w£iter. Above the funnel there should be ? source of light 
and heat. This could be an electric light Dulb or a candle, 
placed on the soil. 

The Choice Chamber 

This can be made from a chalk-box or other box of about the 
same size. Half the bottom should be covered with white paper 
and the other half with black, or dark, paper. 

It is. best to choose animals which will not climb out of 
the box in this experiment. 

Instructions to teachers 

{a^ The pupils should place 5 (or more) woodlice or beetles 
into the choice chamber and allow them time to move to 
whichever part of the chamber they choose. When most of 
the animals are at one side of the chamber, the pupils 
should record the numbers of individuals in each of the 
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parts. The woodlice should then be taken out and the chamber 
turned round on the ber.ch so that it is facing a different 
direction. The woodlice should then be reintroduced and 
allowed to settle. Again the pupils should record the number 
of individuals in each half of the chamber. 

This procedure should be repeated three more times with 
the chamber being turned each time. 

The results should be recorded in the form of a bar 
graph. 

(b) An earthworm should be placed into the jam jar and allowed to 
settle. The pupils should note the position in which the 
worm eventually comes to rest. The worm should be removed 
and the experiment repeated again. 

The pupils should record their obseivations in their 
notebooks . 

Alternative activity to Choice Chamber 

The teacher should set up 5 Berlese funnels 24 hours before 
the period. 

During the period the pupils should obscr\'c and record any 
animals that have drowned in the detergent solution. 

By discussion, the teacher should elicit from these experi- 
ments that 

(a) animals move away from li^t and heat; 

(b) animals living in the soil, or under wood, or stonej>, lie 

so that the greatest amount of their body is in contact with 
a supporting surface which resembles their natural habitat. 
The earthworm will lie against the side of the jar to attempt 
to copy its natural surroundings. 
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8. LESSON 5 SENSITIVITY IN PLANTS 
Specific objectives 

(a) To observe sensitivity in plants. 

(b) To compare the sensitivity of different plants. 

Instructions to Teachers 

(a) The pupils go outside to find plants which are sensitive to 
light or touch. Possible examples of light-sensitive plants 
include: 

Sunflower, oxalis, hibiscus, morning glory. 
Examples of plants that are sensitive to touch include: 

Mimosa, leaves of flamboyant seedlings, the tendrils 

of climbing plants. 
(From their observations the pupils will list the plants 
that are light- or touch-sensitive.) 

(b) The teacher should prepare potted seedlings of bean, maize, 
tomatoes, for a demonstration experiment to compire light 
sensitivity. The teacher will place the seedlings in a 
shaded position which has some sunlight. After 24 hours 
the pupils will record their observations by means of 
diagrams . 

(c) During discussion, the teacher will elicit from tlie pupils 
that some plants respond to light in different ways, 

e.g. flowers that close in the evening; 

flowers that open in the early morning or evening hut 
close at midday; 

leaves that close in the evening. 
Some plants respond to touch, 

e.g. the closing of the leaves of the flnmhoyant j;ecdl ing 

and mimosa leaves. 
The teacher should be aware that the coiling of tendrils 
^ is St imijh'.t(HJ by contact with a supporting surface. 

ERIC 
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Glossary 

Adaptation : Special feature that enables an organism to 
survive in a particular environment. 

Tendril : Part of a plant adapted to coiling around a 

support. Tt may be a modified stem as in 
passion fruit or a leaf as in a pea. 

Twining stem : A stem that coils itself round a support. 

Aerial root : The root of a plant formed on a stem and 
used mainly for climbing. 

Holdfast : Organ by which certain plants attach them- 

selves to rock or other surfaces. 

Proboscis : T)ie long mouthparts of an insect used for 

sucking up liquids. 

************* 

5) List of all topics upon which units were drafted : 
(a) Energy and changes in matter, 
(b") Life requires energy. 

(c) Food, a source of energy. 

(d) Ecological categories. 

(e) Tv'pes of energy. 

(f) Vihy they live there. 

(g) l.ifo depends on the physical world. 

(h) Changing matter. 

The drafts of these units are appended (Appendices B) . 

Second drafts in manuscript form have been completed at 
the end of the Workshop. In some cases the unit titles have 
been changed to reflect the outcome of evaluation meetings. 
These will be duplicated after the Workshop, and subsequently 
distributed to all participants. In edited form they will be 
evaluated for possible publication as li.N.D.P. Basic Science 
un i 1 5 . 
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6) List of all unifying themes considered. 

(a) Flow of energy in the environment. 

(b) Cycling of nutrients in the environment, 

(c) Interdependence of life forms. 

(d) Forms of energy. 

(e) Use of earth resources. 

(f) Changes in the environment. 

Evaluation of the Workshop 

1) What participants felt about the Workshop 

(a) Many regarded the most interesting general session as 
the one on Integration, and some feel this could be 
discussed more, 

(b) Most felt that the main purposes the Workshop achieved 
were for participants to learn about curriculum devel- 
opment procedures in Science, anC to gain experience in 
writing science materials, 

(c) Many found the Workshop valuable in giving better 
understanding of the aims of science teaching, sharing 
of common problems through discussion and gaining new 
ideas about science curriculum. 

(d) Most found the available time too short in which to 
properly write new curriculum materials, 

(e) Most wanted more preliminary information about a future 
workshop, 

(f) Most regard January as the best time of year for work- 
shops . 

2) What consultants felt about the Workshop 

(a) That the course directors should produce a single 
syllabus for Basic Science, 

(b) That science groups or individuals be nominated in each 
country to provide certain information needed by the 
U,N.D.P. Uni%^ such as statistical evidence on the 
situation in each country as far as is needed to support 



157 



ERIC 



statements and decisions made by the U.N.D.P. Unit. 

(c) That it be made clear to Departments of Education that the 
work invoJvtfd in a Yiorkshop of this Kind is too difficult 
for those without a good academic background (e.g. B.Sc). 

Cdl That every effort be made to increase the supporting staff 
of the U.N.D.r. Unit in the realms of editorial work, 
evaluation, and teacher education. 

(e) Tl)at the work of the U.N.D.P. Unit include a document at ion 
of what is being done. This information to be available 
to consultants at future workshops. 

(f) That the next workshop be to produce materials by preparing 
manuscripts ready for publication . The aims, philosophy, 
teaching approach, etc., should be circulated to all parti- 
cipants in advance so that they understand what sort of 
materials they are to write. 

(g) That planning tor the next workshop be started several 
months in advance , and that consultants be involved in the 
planning . 

3) iVhat the organisers felt about the Workshop 

(a) That it was the most direct)y relevant and positively 
valviable venture of the U.N.D.P. Unit so far. 

(b) That it was expensive but the money was well spent, 
(cl That it must be followed by future workshops. 

(d) That its value to the U.N.D.P. Unit was considerable, and 
that the efforts of such a workshop in stimulating our 
own work are an extremely valuable outcome. 

Ce) That the standard of participation by teachers was 

generally high, but that Directors of Education should in 
future send people with the academic background that will 
enable them to participate moi^ meaningfully. 

(f) That the contribution of consultants was most valuable. 
Future workshops should continue to employ consultants 
and engage them in pre-workshop planning. 
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APPENDIX A UNITED NATIONS SPECIAL FUND PROJECT 

SECONDARY SCHOOL CURRICULUM DEVELOPMENT UNIT 
THE UNIVERSITY OF THE SOUTH PACIFIC 
BOX 1168, SUVA, FIJI . 

CIRCULAR TO : All Basic Science Participants at the January U.N.D.P. 

Curriculum Workshop. 
FROM : L. W. Andresen, 

Science Workshop Organiser. 

29th January, 1973. 

Dear Science Participant, 

Thank you for your valuable participation in our recent Curri- 
culum Workshop. It was a great personal pleasure for me to work 
with you all. I believe you set a very high standard of collective 
endeavour in your Science Work Group. We all learned a great deal, 
the organisers and advisers included, and the written products of 
your work are something we can be very proud of. 

I wish to do my utmost to encourage you all to continue writing 
along the lines we drew up together at the Workshop. Everything you 
write by way of a simple science teaching unit, whether it be 
Teachers' Handbook or Pupils' Worksheet or an Activity Guide, is a 
valuable exercise for you personally. In addition, it could be a 
most useful contribution to our Curriculum Unit's production of 
Science Teaching Materials. 

If you do intend to try writing, I recommend that you firstly 
choose a simple topic that fits into one of the "Unifying Themes" 
we drew up and that Mr. Sutherland draw charts of. Secondly, plan 
your unit in first draft form and send it along for us to evaluate 
it. After that, go ahead with the final draft. 

Enclosed with this circular you will find a number of documents. 

o 
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They are; 

1. Copies of all 7 final drafts of units written at the 
Worlcshop. 

2. List of all Science Workshop documents issued (final 
list). 

3. Aims of Science Education (final version). 

Finally may I wish you all a happy and rewarding year ahead in 
your woric as teachers, and express th<2 sincere hope that we shall 
meet you all again, perhaps at a future workshop. In the meantime 
if there is anything we can do to help you on any aspect of science 
curriculum or teaching, do not hesitate to write to us. 

Yours sincerely, 



Lee Andresen, 
Unesco Science Specialist 
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APPENDICES B 

BASIC SCIENCE CURRICULUM WORK GROUPS 



A. Second Draft of "HEAT, ITS EFFECTS AND MEASUREMENT" 

Writers : Pugh (Gilberts), Nouata (Gilberts), Dass (Fiji) 
Edited and in parts rewritten by U.N.D.P. Curriculum Unit 



CONTENTS 

1. Introduction 

2. General Objectives 

3 . Equipment . 

4. Lesson 1 : "Catching heat from a flame" 

5. Lesson 2 : "Measuring heat from a flame" 

6. Lesson 3 : "Change of temperature and change 

of state" 

7. Lesson 4 : "A model to explain Change of state" 

8. References 

9. Glossary 



1 . Introduction 

This book con^;ains teaching notes on four activity«based lesson? 
about heat, temperature, change of state and the particle model 
of matter. 

It assumes that pupils have already met the three states of 
matter but that they have not studied them closely. It assumes 
pupils have used sources of heat and thouglit of heat as a t>'pe 
of energy, without trying to define it or measure it. It 
assumes pupils are familiar with measuring temperature with 
thermometers. It introduces pupils to the calorie (large or 
kilocalorie) which is in common use as the unit of heat for 
classifying fuels and food?. It does not attempt to teach the 
methods of traditional calorimetry, the method of mixtures, or 
methods of calculating heat using formulae. It does not intro- 
duce specific heat. 

It tries to develop familiarity with the particle model of 
matter and with the idea of energy, both concepts that have been 
met in earlier years of Basic Science. Hence this unit builds 
on a wide variety of past activities and ideas, too many to list 
here . 

U links closely with other Form 3 units on energy, and with 
those on chemical change where combustion is investigated. 

It Is expected that all activities will be suitable for use in a 
classr^ a, but a simple laboratory would be an advantage. 
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General Objectives 

It is hoped that by studying this unit, pupils will 

(a) develop a clearer concept of what heat is and understand the 
principles of the method used by scientists for measuring 
heat; 

(b) be able to define heat operationally and distinguish between 
temperature and heat using operational definitions; 

(c) improve their understanding of what happens in changes of 
state, and be able to apply a model to interpret change of 
state . 



Equipment 



Item Number per group Commerttb 


LESSON 1 

1. Small flame 

2. Test tubes, pyrex 

3. Test tubes holder 

4. Thermometer, °C 

5. Cooking oil 


1 
2 
1 
1 

5-10 ml 


Spirit or bunsen 
0°-1000 or -lOO-lljo 


LESSON 2 

6. Large metal vessel 
e.g. tin can 

Item 4 above 

7. Tripod stand 
Item 1 above 

8. Matches or 
methylated spirits 
Item 4 above 

9. Beaker 

Item 7 above 


1 (Demo) 
1 (Demo) 
1 (Demo) 
1 (Demo) 
1 box 
1 ml 

1 
1 
1 


1 litre or larger 


LESSON 3 
Item 9 above 
Item 7 above 
Item 4 above 
10. Candle wax or 
animal fat 
Items 2 and 3 above 


1 
1 
1 

Small quantity 
e.g. 5 - 10 ml 


Or tin can 

Other substitutes are 
possible 


LESSON 4 

11. Wooden tray 

12. Marbles 


1 

Sufficient to 
half fill tray 


Any size 

Small marbles are best 



LESSON 1 CATCHING HEAT FROM A FLAME 
Objectives 

Pupils will learn that 

(a) the heat from a flame depends on the time for which it bums; 

(b) in measuring heat, we pass it into a standard liquid (water) 
and agree upon a standard mass (1 Kilogram). 
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Activity 1 How much heat does a flame give ? 

A thermometer is held in a few centimetres of water in a test 
tube. It is heated by holding it in a fixed position over a small, 
shielded flame. Temperatures are read every minute. A graph of 
time against temperature is drawn. 

Since the quantity of heat that passes from the flame to the water 
depends upon the time, we agree to "standardise" or fix the time 
for all future activities. We will keep time the same if we want 
the heat to be the same. 

Activity 2 Which liquid shall we use ? 

A thermometer is held in a few centimetres of water in a test tube 
and heated by holding it above a shielded flame for a fixed time, 
e.g. 2 minutes. The final temperature is noted. 

A similar mass of cooking oil is put in a clean tube, the same 
thermometer is inserted, and it held in the same position over 
the same flame for the same time. The final temperature is noted, 
and is found to be greater than that of the water. Since differ- 
ent substances show different temperature rises when the same heat 
is put into them, we will agree to standardise the substance. We 
choose water as the STANDARD HEAT-MEASURING LIQUID. If we want to 
know how much heat we have in future, we will put the heat into 
some water and see what happens to the temperature. 

Activity 3 What quantity of liquid is best? 

A thermometer is held in a few centimetres of water in a tube, 
over a small shielded flame for 2 minutes and the final tempera- 
ture noted. 

This is repeated, using twice the volume (twice the mass) of water. 
The temperature reached is lower. Different masses of water show 
different temperature changes when we put the same heat into them. 
We must agree to standardise the mass of the water. If we want to 
show how much heat we have in future, we will put the heat into a 
STANDARD MASS of water - namely, 1 Kilogram. 



LESSON 2 MEASURING HEAT FROM A FLAME 
Objectives 

Pupils will leam that 

(a) a calorie/large calorie or kilocalorie of heat when passed 
into a kilogram of water will raise its temperature 1 degree 
centigrade; 

(b) heat can be operationally defined using this method of 
measurement ; 

(c) the calorific (heat-producing) value of a fuel can be 
measured by passing its heat into water. 

Activit-v 1 What is a calorie of heat? (Teacher demonstration) 

A shielded flame is placed beneath a large (preferably metal) 
vessel containing 1 litre (1 Kilogram mass) of water. A thermo- 
meter is inserted into the water. This is a STANDARD MASS of 
STANDARD HEAT -MEASURING LIQUID. How much heat does the flame 
produce? The temperature is watched and the time taken for it to 
rise l^C, then 2^C, 3°C, etc. For each rise of a degree Centigrade 
we say 1 Calorie of heat has been added. The Calorie is the 
STANDARD HEAT QLViNTITY we measure. 
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Activity 2 How do we define heat? i^Class discussion) 

(1) How do we observe heat? 

(We put it into a substance and it makes the temperature 
rise.) 

Stage (1) of defining heat: "If heat is put into a sub- 
stance it makes the temperature rise." 

(2) How do we measure heat? 

(We put it into a standard mass of standard substance ~ 
water - and measure the temperature rise.) 

Stage (2) of defining heat: "If heat is put into 1 Kilogram 
of water and the temperature rises 1°C, we had 1 Calorie of 
heat." 

Compare this with the operational definition of temperature. Is 
heat the same as temperature? How are they different? How are 
they related? 

Act i vi ty 3 How is the heat value of a fuel measured ? 

Bum a known quantity of fuel (say 20 match sticks or 1 gram of 
meths.) below a beaker containing, say, 100 grams water and fitted 
with a thermometer. Note the temperature rise. 

Suppose it rises 5°C. Does this mean we put 5 Calories of heat 

into the^water? Did we use the standard mass of water? 100 grams 

is only ^ of a kilogram of water. So the heat produced from the 

fuel was only L x Calories. 
^ 10 

Fuels and foods have their calorific (heating) values measured by 
careful versions of these methods. So we say that a certain quan- 
tity of food produces so many Calories. This indicates the energy 
it gives our bodies when we digest it. 

LESSON 3 CHANGE OF THMPCRATURE AND CHANGE OF STATE 
Object ives 

Pupils will learn that 

(a) temperature does not change during change of state; 

(b) heat is being either put into or taken out of things during 
change of state. 

Activity I At what temperature does water boil? 

Pupils work in groups. They boil some water in a beaker or tin can, 
and keep it boiling using a small flame. They hold a thermometer 
in the water while heating it and then while it boils they also hold 
the thermometer in the steam just above the water surface. They 
observe the changes of temperature that occur, and relate them to 
the change of state. When was the temperature rising? When did it 
stop rising? Why did it stop? Did we stop putting heat into the 
water? 

Activity 2 At what temperature does wax melt ? 

Groups put some solid animal fat or candle wax into a test tube and 
insert a thermometer. The test tube is placed in the boiling water 
of Activity 1. They observe the changes of temperature that occur 
and relate them to the change of state. 
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After all the solid has melted, they remove the tube from the 
water and let it cool in the air. Again they observe the changes 
of temperature and relate them to the change of state. (Similar 
questions to those in Activity 1.) 

Questions 

1) How many changes of state have we examined? What were they? 
How did we cause each to happen? 

2) At what temperature did water start to boil? How did the 
temperature change while it was boiling? 

3) At what temperature did wax (or fat) start to melt? How did 
the temperature change while it was melting? 

4) At what temperature did wax (or fat) start to solidify 
(freeze)? How did the temperature ch.^nge while it was 
solidifying? 

5) Can we make a statement about what happens to temperatures 
while these substances are changing their state? 

6) Complete the statements: 

To melt something we must put heat .... (in/out). 
To solidify sometfting we must put heat .... Cin/out). 
To boil something we must put heat .... (in/out). 
Can you make up a similar statement about condensing some- 
thing? 



LESSON 4 A MODEL TO EXPLAIN CHANGE OF STATE 
Objectives 

Pupils will learn that 

(a) a model of fixed stationary particles helps us interpret 
solid behaviour; 

(b) a model of moveable particles helps us interpret liquid 
behaviour; 

(c) a model of rapidly moving particles in continuous motion 
helps us interpret gas behaviour. 

We saw that during change of state temperature remained constant, 
though heat was being added or removed. 

Today we will try to explain why this happens. 

Activity 1 What is a model of solids and liquids ? 

Take a shallow square box and place some marbles in it, on a 
table. One end of the box is raised a little from the table. 

What do you observe? 

What are the marbles doing? 

(Answers: 1) There are some marbles in the box. 

2) The marbles are stationary. 

3) The marbles have arranged in a certain \<ay.) 

These marbles are a picture of what a solid substance may be iike 
if we could see its particles. 
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Now shake the box gently and observe. 

What happens to the arrangement of the marbles? (The arrangement 
is disturbed or broken.) 

Why did the arrangement get broken? (Because the marbles moved.) 

Why did the marbles move? (Because we had shaken the box.) 

In shaking the box we gave the marbles a certain amount of energy 
which made them move. 

The particle explanation/interpretation of change of state : 
In solid state the particles are arranged in a definite pattern. 
When heat is applied to it the particles gain energy (heat) which 
makes the particles move and the arrangement is broken. When the 
arrangement is broken, the particles start to move around freely 
and we say that liquid state has been obtained. 

Heat applied to the solid at the change of state is used to break 
the arrangement of particles and not to increase the temperature 
of the particles. This is why at change of state the temperature 
remains constant. 

Activity 2 How does the model explain gases? 

Shake the box vigorously, 

What did you see happen to some of the marbles? (Some flew out of 
the box.) 

Why did they fly out of the box? (Because they were shaken 
vigorously.) 

Vigorous shaking gave the marbles enough energy to fly away from 
the box. 

Particles in the liquid state if given enough energy will do the 
same. For example, water when boiled leaves the container 
(vaporises) . 

At the point when water changes to steam, heat is used to give the 
particles energy to leave the container and is not used to increase 
the temperature of the particles. 

Hence at the point of change of liquid to gas the temperature 
remains constant. 

Repeat the procedures described above, letting pupils observe the 
model as it illustrates the changes solid > liquid — > gas 
and the reverse changes gas — > liquid ^ solid. 

Emphasise that it is NOT possible to ever see these particles or 
prove that they exist or behave like this. This model is mere i 7 
a good way of explaining the changes of state that we observe. 
It is a PICTURE we use - not necessarily the same as the real 
thing. 



8 . Re fcrcnces 

1) Inquiry into Physical Science - Measuring Heat. 

2) Nuffield Chemistry IT - Wanning and Boiling Liquids. 

3) Energy Sources (S.C.I.S.) - Mixing Warm and Cold Water. 

4) Nuffield Combined Science I - Heating Water and Cooking Oil. 



ERIC 
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5) Interaction of Matter and Energy - Motion Generates Heat. 

6) Physics Handbook - Changes of State. 

7) Nuffield Physics II - Melting and Boiling. 

8) Curriculum Development Unit Bulletin No. 19 (N.Z.) - Latent 
Heat. 

9) C.S.E Chemistry - Observing Particle Motion. 



9. Glossary 

''emperature Wh.at a thermometer measures 



Degrees Centigrade 



Units of temperature 



Standardise 



To have an agreed airount 



Calorie (large calorie 
or Kilocalorie) 



A practical unit of heat 
measurement 



Operational definition 



One that tells how we observe 
and measure a thing 



Calorific value 
(heat value) 



The quantity of heat a known 
amount of fuel or food produces 
when burnt or digested 



Model 



A mechanical thing or a mental 
picture used for explaining or 
interpreting things we discover 
in nature 



Energy 



We say that motion, sun's rays, 
heat and sound are types of 
energy. 



Particle 



A small piece of matter, perhaps 
the pieces from which matter is 
made 
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B. Second Draft of "THE SPEED AND ENERGY OF CHEMICAL CHANGE" 
Writers : Buist (Cook Is.) and Hubbard (Niue) 
Edited by U.N.D.P. Curriculum Unit 
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12. Glossary 

1 . Introduction 

This unit contains five activity-based lessons desigr.ed to make 
the pupils become aware of the energy relationships in chemical 
changes and of the different speeds of chemical changes. 

The pupils should be encouraged to apply their observations to 
everyday activities and to relate them to energy in life processes. 

The unit contains core activities with extension work for more 
able pupils where time and facilities permit. 

The unit must be linked with all other energy units in life and 
physical sciences. 

2 . General Objectives 
Pupils will learn to 

(a) observ? and compare different forms of energy involved in 
chemical changes; 

(o) classify chemical changes according to whether they are self- 
sustaining or non-self-sustaining; 

Q (c) observe the speeds at which a variety of chemical changes 

occur. 
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(d) apply the particle model to chemical changes so that the 
different speeds can be explained; 

(e) apply this information on chemical changes to everyday 
experiences . 

Outline of Suggested Teaching Procedure 

(a) The total time suggested for the unit is 5 double periods 
or 10 single periods. 

(b) The class should be split into conveniently-sized groups 
according to the equipment and facilities available but 
each group should preferably not exceed four pupils. 

(c) When using the Particle Model to explain the observed 
speeds of chemical change it must be made very clear to 
the pupils that it is a model . It is one useful method of 
explaining what is happening. 

(d) Some extension activities have been included for use with 
higher ability pupils and where additional facilicies :ind 
chemicals are available. 



Equipment 





I tern 


Number per group 


Comment s 




LESSON 1 






1. 


Burner 


1 


Spirit or gas 


2. 


Beaker 


1 


250ml 


3. 


Candle 


1 


A smal 1 piece 


4. 


Matches 


1 box 




5. 


Paper 


A smal 1 p iccc 




6. 


Tin lid 


1 


7 -10cm diameter 








with hollow in it 


7. 


Tripod or stand 


1 


To hold tin lid 


8. 


Wood 


Small splinter 




9. 


Liquid samples of 








kerosene, cooking 


A few drops 


The teacher could 




oils, methylated 


of each 


distribute these 




spirits 




from a bottle 


10. 


Copper sulphate 


50ml 


Teacher needs a 






stock bottle 


11. 


Nails, iron or 


1 






galvanised 






12. 


Magnesium ribbon 


2cm strip 




13. 


Ammonium dichromate 


A few grams 


For teacher 








demons trat ion 




LESSON 2 








Items 1 , 2 and 4 








above 






14. 


Test tubes 


2 


Boiling tubes 








(large test tubes) 


15. 


Cork and delivery 


1 






tube 






16. 


Carbon rods 


2 


Centre terminals of 








old dry cells 


17. 


Copper wire 


2 


40cm long 




( insulated) 






18. 


Limewater 


20ml 




19. 


Copper carbonate 


A few grams 




20. 


Copper sulphate 


200ml 


Same solution as 10 




soluti on 
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LESSON 3 








Items 1, 4, 6 above 
(Extensions 6, 9 














and 11) 






21. 


Mosquito coil 


1 


Or incense 


22. 


Steel wool 
(Extensions) 


One pad 




23. 


Cotton woo?^ 


Small piece 




24. 


Turpentine 


lOml 




25. 


Dilute hydrochloric 
acid 


40ml 




26. 


Iron filings 


is 




27. 


Zinc 


Small piece 






LESSON 4 








Items 4, 13, 25 above 






28 . 


Test tube rack 


1 




29. 


Test tubes 


5 




30. 


Ink 


1 bottle 


Teacher demonstration 


31. 


Magnesium ribbon 


10cm long 






LESSON 5 






32. 


Beaker 


2 


2S0nil, one with hot 
water, the other with 
cold water 


33. 


Dilute hydrochloric 
acid 


2 test tubes 


One hot , one cold 


34. 


Magnesium ribbon 


3cm long 





Notes on equipment 
Solutions : 

Dilute hydrochloric acid - 2 litres of this should be available. 
Wash with water if spilt on skin or the benches. Prepared 
by adding 300ml of concentrated acid to ^ of the container 
full of water. 

Copper sulphate solution - 1 litre. Made by dissolving 250g of 
crystals in water. 

Solids: 

Magnesium ribbon - is used in Lessons 1, 4 and 5. Care must be 

taken when this is ignited. No one should look directly at 

the flame b'^cause damage to the eye can result. If ignited 

it must NO be held in the hands or come in contact with skin 
or clothing. 

Other equipment: 

A class 5et of corks fitted with a glass or polythene delivery 
tube should be prepared. 



LESSON 1 CHEMICAL CHANGES : DO THEY GIVE OUT ENERGY? 
Objectives : 
Pupils will learn 

(a) that heat energy is needed to make things start burning; 

(b) that different things ignite at different temperatures; 
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(c) that during a chemical change chemical potential mergy can 
be converted to other forms of energy such as hear, light 
and sound; 

(d) to apply this information to the use of fuels. 
Activities 

(a) Each group can light a candle with a match and identify the 
types of energy produced as sound, heat and light. 

(b) Using the candle the pupils can ignite a piece of paper and 
a thin strip of wood and observe again the types of energy 
produced. They should also discover that the wood needs to 
be held in the flame longer than the paper before it ignites 

(c) Each group takes a tin lid which has indentations made 
previously with a hammer and a nail around the outside. 
They place in these hollows small samples of kerosene, 
methylated spirits, cooking oils, magnesium ribbon and a 
ma'.ch head. Heat the tin lid over a burner placed in the 
centre of it. Observe the order in which these substances 
ignite, 

(We intend to describe an alternative way of performing 
this - Editor) 

(d) Each group can add a strip of magnesium ribbon (1cm in 
length) to I test tube of dilute hydrochloric acid. By 
feeling the test tube the pupils should identify the energy 
given off as heat. 

Extension 

(e) * Add a sample of any of the following: iron (a clean nail) or 

magnesium or zinc (a galvanised nail) to half a test tube 
of copper Sulphate solution and again feel the test tube to 
identify the type of energy given off as heat. 

(f) * The teacher can ignite a small pile of anmionium dichromate 

on a tin lid with a match and feel the under-side of the 
lid when the change has finished. Heat and light energy 
can be identified. 

Appl ications 

(a) Liquid fuels such as petrol, kerosene, methylated spirits,' 
white spirits, etc., all ignite at different temperatures, 
but when they burn all convert chemical potential energy 

to heat and light . 

(b) A match contains the element phosphorus and ignites at a 
low temperature. The heat produced by th i friction of the 
head of the match on the side of the box will give enough 
heat for this. Paper or dry leaves will ignite at a 
higher temperature, and the wood used on a fire at an even 
higher temperature, 

(c) In an explosion the energy is given out all at once, 

(d) Respiration in all living things is a chemical change. The 
chemical potential energy stored in sugar (glucose) is 
converted into energy which is needed for all life processes 
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LESSON 2 CHEMICAL CHANGES : HOW DO WE KEEP THEM GOING? 
Objectives 

To enable the pupils to 

(al observe that heat and/or electrical energy are needed for 
some chemical changes to occur and keep going; 

(b) class i fy chemical changes into those which are self- 
sustaining and non-self-sustaining; 

(c) infer that photosynthesis is a chemical change which is not 
.self-sustaining; 

(d) app 1 y the information to the manufacture of corai lime, 
cooking and other local examples . 

Activities 

Core 

(al Pupils will heat copper carbonate powder in a test tube 

connected to a delivery tube leading into a test tube con- 
taining lime water, which is supported by a beaker. 

Teacher should discuss with the pupils how they know that a 
chemical change has occurred. 

Pupils will remove the tube from the flame and observe and 
then reheat. The pupils should note that the bubbling 
ceases when the heat is removed and starts again on 
reheating , 

(b) Electrolysis of copper sulphate 

The pupils will set up the equipment as shown in the diagram 
(omitted here] . 

Pupils should record what they observe at each electrode in 
their workbooks after the following stages: 

(i) Before connecting the wire to the positive terminal, 

(ii) After connecting the wire, 
(iiil After disconnecting the wire, 
(iv") After reconnecting the wire. 
Teacher should elicit from the children 

(i] that electrical energy is produced in the dry cell; 

(iil that electrical energy causes a chemical change in the 
copper sulphate solution; 

(iiil that this chemical change will only occut when there 
is electrical energy available. 

Discuss ion 



During discussion the pupils will classify the reactions in 
Lessons 1 and 2 into those which are self-sustaining and nun 
sel f-sustaining . 
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Applications 

(a) The relationship between photography and photosynthesis as 
chemical reactions which use i.ght energy and are non-self- 
sustaining will be established using revision of Form 2 
material . 

(b) The production of coral lime as a chemical reaction requiring 
continuous strong heat will be discussed. 

(c) The use of heat energy in cooking. 



7. LESSON 3 CHEMICAL CHANGES : HOW FAST? 
Objectives 

(a) To observe that chemical changes can occur at different 
speeds. 

(b) To compare the different speeds of oxidation reactions 
using iron, 

(c) To apply the information to cooking, respiration and 
burning. 

Activities 

Core 

(a) Burning as a chemical change that can occur at different 
speeds 

(i) Each group of pupils will take 32 match sticks and 
remove the heads from all except two of them. The pupils 
will then pile 16 of the matches (including one with its 
head) loosely together and will bind the remaining 16 
tightly together and tie with copper wire (again including 
one with its head). 

Pupils will ignite the match with the head on in each 
pile and will record the time taken for the matches to 
become ashed, 

(ii) Each group will take one mosquito coil and will light 
it. The pupils will observe the speed of burning before, 
during and after blowing the coil. 

These two experiments should show that the speed of burn- 
ing varies. The teacher will elicit from the class the 
fact that a chemical change has occurred during burning. 

(b) A comp arison of the speeds of oxidation of iron 

Pupils will hold some finest grade steel wool over a spirit 
burner flame in some tongs and observe. 

Pupils will then place a small amount of steel wool pieces 
on a dry tin lid and a similar amount of steel wool pieces 
on a damp filter paper on a tin lid. 

The pupils will record their observations of each change. 
(This experiment could provide revision of Form 2 rusting 
experiments .) 
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Extension 

Cc)* Comparison of i;peeds of combustion. Each group will have 4 
pieces of cotton wool which they will place on a large tin 
lid. The pupils will put a dropper full of methylated 
spirits, turpentine, kerosene and water on separate pieces 
and will ignite the cotton wool. The time taken to ash the 
cotton wool will be observed and recorded. 

This experiment should show that different substances bum 
at different speeds. 

(d)* Each group will have a rack of 4 test tubes containing 10ml 
dilute hydrochloric acid. To separate tubes they will place 
equal weights of magnesium ribbon, iron and zinc. The pupils 
will observe: 

(i) the amount of bubbling; 

fii) the time taken tor the metals to disappear. 

T}\is experiment should also confirm that different chemical 
changes occur at different speeds. 

Appl i cat ion 

During discussion the pupils will relate speed of chemical change 



(a] cooking (boiling, oven compared with frying); 

(b) respiration (rapid during exercise, slower during rest). 

LESSON 4 CHEMICAL CHANGES : CAN WE SPEED THEM UP? 

Objectives 

Pupils will learn 

(a) how to change the number of active particles in a liquid 
i.e. to dilute a solution; 

(b) that when we use greater concentrations a chemical change 
is speeded up; 

(c) to apply the Particle Model to these chemical changes so 
that one explanation can be obtained of the observed speeds. 

Activities 

Each group takes 5 test tubes and half fills 3 of them with water. 
The fifth test tube is filled with dilute hydrochloric acid. The 
pupils will then di lute this acid further by 

(a) tipping half of its contents into the second tube half full 
of water and replacing the original tube in the rack, 
label 1 ing it No . 1 ; 

(b) tipping half of the contents of the second tube into the 
third tube half full of water and replacing the second tube 
:n the rack, labelling it No. 2; 

(c) carrying on this process until there are four test tubes 
each with successively less acid particles in them. 

(We intend to suggest an alternative way of doing this - Editor) 
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Discuss with the pupils that the number of acid particles must have 
been halved in each dilution. 

Give each group a strip of magnesii ai ribbon 10cm long, get them to 
divide it into four equal pieces, iach group will place one piece 
of magnesium into each of the four test tubes and observe how fast 
they disappear. 

Observation should lead the pupils to conclude that the magnesium 
dissolves faster in the test tubes containing more acid particles. 
The Particle Model may be used to explain that there are more 
particles of acid to collide with the mag:nesium, so that the 
chemical change is speeded up. 

Applications 

To the dyeing of materials. A dilute solution will give a lighter 
colour than a more concentrated solution if the materials to be 
dyed are left In for the same length of time. 

The teacher could demonstrate this by diluting ink and placing 
strips of blotting paper in the solutions for a few minutes, 
removing them and comparing colours. 

LESSON 5 CHEMICAL CHANGES : ANOTHER WAY OF SPEEItlNG THEM UP 

Objectives 

Pupils will learn 

Ca) that an increase in temperature will increase the speed of 
a chemical change; 

(b) to apply the particle theory to this change in an attempt 
to explain the observed increase. 

Activities 

Ca) Each group takes a beaker of hot water and a beaker of cold 
water and places 2cm of magnesium ribbon which has been 
scraped with a knife in each beaker. The beakers are set 
aside and after some time they should observe that there are 
more bubbles on the magnesium in the hot water than in the 
cold water. They conclude that the chemical change is going 
faster in the hot water, 

(b) Each group is given 2 test tubes half full of dilute hydro- 
chloric acid. (The teacher has heated one of t!iese tabes 
plus acid in a beaker of hot water.") 2cm strips of aagnesium 
ribbon are added to each test tube and again the conclusion 
should be that the change occurs faster in the warm acid. 

The teacher then discusses the way that particles when heated 
will move faster, so that there should be more collisions in 
the hot acid or hot water. This will mean that the speed of 
chemical change is increased. 

Appl ications 

(a) The speed at which things dissolve is increased by using hot 
solutions . 

(b^ Foods cook faster when they are heated because there will be 
a faster speed of chemical change. 
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(c) Warm-blooded animals (mammals and birds) have faster life 
processes than cold-blooded animals because their chemical 
changes are happening at higher temi»eratures . 

Extension 

For more able piipils word equations could be used for some of these 
chemical changes , 

e.g. 

Magnesium § Hydrochloric makes Magnesium § Hydrogen 
Acid Chloride 
(solid) (solution) (solution) (gas) 



10. Audio-Visuals 

Use charts in Years 1 and 2 for revision: 

Diart L.23 Chemical change 

Different kinds of matter 

Chart L.19 Matter and energy 

Chemical changes - living things 
Particle Model of matter. 



11. References 



A.S.E.P. 'A Model for Matter' 
C.S.E. Chemistry, pp. 44-46 

Curriculum Development Unit Bulletin No.33/N.Z. 

Probing the Natural World/I and II 



12. Glossary 

Chemical potential energy Energy stored in chemicals 
To dilate To make weaker 

Galvanised Coated with zinc 

To ignite To set something on fire 

To sustain To keep going 
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Introduction 

Most living things arc free-living. They live alone in their 
natural habitats. But many other organisms use another living 
thing with which they live. For example, the remora fish needs 
to have a shark to carry it about and provide it with food and 
a place to live. Dog ticks need to have dogs or other animals 
to provide them with food and a place to live. 

There arc three main kinds of these associations between living 
things. These arc parasitism, symbiosis ^nd commensal i sm. In 
all these associations, living things ha\''e developed special 
adaptations in structure, physiology or behaviour to enable 
them to carry on their special ways of living. 

The purpose of this unit is to give^^upils first-hand experience 
of some of these special ways of living and the adaptations seen 
in some organisms. It is hoped that by re^.Hng, observing and 
discussion, pupils will come to know more about 

a plant ectoparasite (e.g. cusciita) 
- an animal ectoparasite Ce.g, dog tick, headlouse) 

an animal endoparasite (e.g. stoniacli vv'orm) 

an epiphyte (.eg. orchid on trcel 

un example of symbiosis (e.g. nodules on legumes). 
Tlie unit will rely heavily on reading and preparation by the 
teacher. 

It i5 hoped that in studying more on the topics, teachers will 
relate the topics to community hygiene. Teachers -should feel 
q\nte free to substitute local examples for those suggested in 
thi s iini t . 
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2 , General Objectives 

By studying some selected associations between living organisms 
organisms, it is hoped that pupils will 

(a) become aware that organisms which have specialised modes 
of life have developed certain structural, physiological 
and/or behavioural ad/iptations to fit them for this life; 

(b) develop c better understanding of community hygiene, 

3. Equipment 



Item Number per group Comments 



1 , Plant parasite 
specimen on its 
host 


1 (Demo^) 




LESSON 2 

2, Hand lens 

3. Ectoparasite 
specimens 


1 

As many as 
possible 


X 5 

See lesson notes 


LESSON 3 
4. Endoparasite 
specimens 


As many as 
possible 


S©« lesson notes 


LESSON 4 

5, Epiphyte 
specimens 

6, Seashore animal 
specimens 


Numerous 
Nunerous 


See lesson notes 
See lesson notes 


LE5S0N 5 

7, Microscope 

8, Glass slide 

9, Methylene blue 


1 CDemo) 
1 CDemo). 
1 drop (Demo) 


See lesson notes 



4. LESSON 1 A PLANT PARASITE (e.g. cuscuta or dodder) 

(Note: This lesson can only be taught if the teacher, can find 
an example of a plant parasite such as dodder or cuscuta. 
Cuscuta is easily obtainable in Fiji.) 

Aims 

T*- show the special adaptations of a parasite plant and compare 
its structure with that of a free-living plant. 

Content 

Pupils should study dodder, either in situ (if it is available 
near the school) or the teacho*r could bring into the classroom 
part of host plant with the parasite attached to it. The main 
things for the teacher to point out are 

(a) the specialised haustoria or "suckers" which enable the 
parasite to obtain its food from the host; 

(b) the small amount of foliage (or no foliage at all) because 
it is not needed; 
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(c) the large number of seeds produced; 

(d) the effect of the parasite on the host plant. (In some cases 
a parasite will eventually kill its host plant.) 

Instead of telling pupils all this information, the teacher may be 
able use questions to elicit some of the answers from children, 
i.e. such questions as 

"Why does the parasite need a haustorium?" 

"Why do you think there are no (or few) leaves 
on the parasite?" 

The teacher must also explain carefully the meaning of the words 
"parasite" and "host". He must also show that the parasite 
benefits from the association at the expense of the host. 

(If the teacher could locate some plant parasites growing near 
the school, f\T\ activity sheet for the students could involve them 
in obtaining first-hand information about plant parasites - 
Editor) 



LESSON 2 LIVING ON OTHER ORGANISMS 
Aims 

By studying an animal ectoparasite students should be able to 
describe and explain the adaptations to this mode of life. 

Content 

Choose a jcommon animal ectoparasite, e.g. louse, dog flea, tick, 
etc. Provide class with specimens. Pupils to observe specimens 
and disciiss 

(a) adaptation for anchorage (feet, body shape, size); 

(b) adaptation for feeding (mouthparts, etc.); 

(c) adaptation for reproduction (only the main features of life 
cycle) ; 

(d) very briefly - prevention and control of the parasite; 

(e) Teacher explains the meaning of the word 'parasite* and the 
meaning of ecto (outside) . 

LESSON 3 LIVING INSIDE OTHER ORGANISMS 
Aims 

Pupils to be able to describe and explain the adaptations of 
internal parasites to their peculiar environment. 

Content 

Some internal parasites can be studied - hookworm, tapeworm, 
ascaris, filaria worm, etc. These parasites may be available 
from the local health centre, or charts may be used. Here the 
adaptations to be emphasised are mostly structural and physiolo- 
gical, 

e.g. body shape, size, organs for attachment, loss of certain 
organs (or systems) , great development of reproductive capacity, 
ability to live in environment with little oxygen. 
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The teacher should also to refer to prevention and control of the 
parasites in the community, e.g. breaking the life cycle by 
personal cleanliness and other aspects of hygiene. 

LESSON 4 ANOTHER WAY OF LIVING 
Aim 

To have pupils understand that some forms of life use other living 
things as a place to live, but they do not take anything from the 
host or damage it. This form of association between two forms of 
life is called commensal ism. 

Content 

The teacher must first find an example of an epiphyte growing on 
the trunk of a tree , Orchids and other epiphytes are very common 
and it is best if the teacher can find one of these growing near 
the school. If none are available close to the school, the 
teacher must remove one from a tree and bring it to school. 

(a) Teacher shows the epiphyte to the class and asks questions 
about it: 

"What is the name of this plant?" 
"Where do we see it growing?" 

"Can we put it on another tree and make it grow there near 
our house?" 

"If we do this, why must we tie it to the new tree?" 

(b) By discussion, teacher helps pupils to see that the epiphyte 
does no damage to the host, and the only reasor it grows 
there is that it receives enough light and support in that 
position. 

(c) Teacher questions class to find whether they know of any other 
examples of commensalism. 

If not, the teacher may mention some others which may help 
children to think of further examples. Some examples are: 

(i) the remora fish which attaches itself to a shark; 

(ii) small red worms which hide in bunches of sea weed; 

Ciii) barnacles and other animals which sometimes attach 
themselves to crabs and large shells; 

(iv") lichens which grow on the moist and shady side of 
coconuts and other trees. 

(A homework activity sheet could be included here - Editor) 

LESSON S SYMBIOSIS AS A WAY OF LIFE 
Aim 

The purpose of this lesson is to lead pupils to understand that 
organisms of different kinds sometimes live together and each one 
benefits the other in some way. This association is called 
symbiosis . 
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(Note: It is unfortuaate tJiat in some of the most important 
examples of symbiosis, one of the organisms is a microbe and 
therefore cannot be easily shown to the pupils. For example, no 
ruminant animals such as goats and cattle could live without the 
microbes which live in the first stomach orTumen. The microbes 
gain a fooi^ supply from the host, but they also digest the fibre 
for the host and so enable it to live on coarse fibrous foods. 
But without a microscope and other apparatus it is impossible to 
withdraw some stomach contents from a cow and show the microbes 
present . 

However a very important example of symbiosis is the 
bacterium called Rhizobiura which forms nodules on the roots of 
all legumes. Even if there is no microscope for the children to 
see the bacteria, at least they can see t^e nodules.) 

Content 

(a) Either collect different examples of legume nodules 
(e.g. on Mimosa, Glycine, Leucaena, etc.) or ask children 
to collect some specimens showing nodules and bring these 
to school. 

(b) Teacher explains how the bacteria living inside the nodules 
are able to take nitrogen from the air in the soil and make 

it into a substance which can be absorbed by the legume plant. 

(c) Explain that the legume benefits by receiving a supply of 
nitrogen from the bacteria, and the bacteria benefit by 
receiving some energy food made in the leaves of the legume. 

(d) Explain that this kind of association or "living together" 
is called symbiosis. 

Note: If you have a microscope it is very easy to show the nodule 
bacteria to pupils. Clean a nodule in water, dry it, and use your 
thumbnail to crush it onto a glass slide. Remove the solid bits 
and spread the juice out a little. Let it dry in air. Then "fix" 
it by passing the glass 3 times slowly thrOug}) a flame (bacterial 
film upwards). Put a little stain or dye such as methylene blue 
on the film for 5 minutes. Wash off stain gently with water and 
examine under microscope. 



Glossary 

Association 
Parasites 
Ecto- 
Endo- 

Commensals 

Symbiosis 

Haustorium 

Adaptation 

Free-living 

Legr^minous plant 

Host 

Epiphyte 
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Introduction 

A community is a group or system of plants, animals and 
decomposers living together in a certain environment. The 
community is maintained because energy is coming into it and is 
being passed from plants to herbivores to carnivores. Because 
some energy is lost to the system where it is passed from one 
form of life to another, in any community the total weight (or 
bicmass) of all the carnivores is less than the total weight of 
the herbivores and this is less than the total weight of plants. 
Children must understand a community before they can understand 
what is meant by an ecosystem. 



General Objectives 

The chief objectives of this unit are to lead children to an 
understanding of 

(a) the structure of a community; 

(b) the dependence of a community on a supply of energy coming 



(c) that in a community there are more producers than herbivores 
and more herbivores than carnivores. This is sometimes 
called the Pyramid of Numbers. 



CONTENTS 



into it; 



Equipment 



Item 



Number per group 



Comments 



LESSON 1 



1 . Hand net 

2. Knife 

3. Bottles 



1 
1 

Several 



For collecting insects 
For cutting grass 
For keeping smjill 
animals 
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LESSON 2 






4. 


Spirit burner 


1 




5. 


Matches 


1 box 




6. 


Coconut oil 


2ml 


Or substitute edible oil 




LESSON 3 








Items 4 and 5 


1 each 






as above 






7. 


Small coin 


1 




8. 


Soap 


Small piece 






Item 6 above 


2ml 






LESSON 4 








All living material 








gathered during 








Lesson 1 







LESSON 1 WHAT IS A COMtJNITY? 
Objective 

To lead children to discover that a community usually includes green 
plants (or producers), herbivorous animals and carnivorous animals. 

Content 

(a) This lesson is best done by the children collecting all the 
living things in a small area of grassland or wooded area and 
sorting them into 3 groups: 

- plants 

- herbivorous animals like ca'-expi liars 

- carnivorous animals like spiders frogs, etc. 

If children make a thorough search of a small area - say five 
yards by five yards - it should be possible to collect repre- 
sentatives of each group of organisms. The teacher should 
examine an area before he takes the children there, to make 
sure that the different forms o * life are present. 

(b) The teacher explains that such a group of plants and animals 
lii^ing together is called a conmupity. He should also intro- 
duce the words "producer", "herbivore" and "carnivore" and 
explain what they mean. 

If the children cut the grass from the area they examine and 
collect the animal life in bottles, this material can be kept 
and used in later lessons. 



LESSON 2 WHAT KEEPS C0M4JNITIES ALIVE? 
Objectives 

To help the children to understand 

(a) that communities are able to exist because the organisms provide 
provide food for one another; 

(b) that food contains energy; 

(c) that in a community food is passed from one group of organisms 
to another. 
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Content 

(a) By Questioning help children to realise that herbivores can 
live only by eating plants. 

- "What keeps a cow alive?" 

- "What do caterpillars eat?" 

- "Who knows what fish feed on?" 

(b) Set alight a little vegetable oil. Ask questions to bring 
out the fact that the oil gives out heat and light energy. 
Where does this energy come from? Try to get children to 
say that the oil (a food) contains energy. 

(c) Bum a little dried grass. Try to get children to tell you 
that the grass also contains energy. 

(d) Teacher then explains that herbivores are able to live 
because they obtain energy from the plant food they eat. 

(e) Teacher then asks children to name some conunon carnivores. 
These should be written on the board. Make sure that the 
list contains sjme small carnivores like spiders, hornets, 
frogs, centipedes and insect -eating birds, as well as large 
carnivores like owls, hawks, sharks, lizards and snakes. 

(f) Further questioning should lead to the response that carni- 
vores are able to live because the herbivores they eat 
supply them with energy. 

(g) The teacher fhould then go back to the plants and ask the 
question "Where do plants get their energy from?" Children 
should be able to reply that plants receive energy from the 
sun. 

(h) Children should then write do\m a simple statement such as 

"Communities are able to live because pljnts 
turn solar energy into food. The energy in 
plant food is then passed to herbivores and 
then onto carnivores". 



LESSON 3 THE LOSS OF ENERGY 
Objective 

To have children understand that ufien energy passes from one 
organism to another, some of the energy is lost in the system. 

Content 

(a) Heat a small coin by holding it for a moment in a flame, 
using tweezers. Then put it on a small cake of soap. 
After a few minutes, have children feel that the coin is 

no longer warm. Ask the question "Wheie has the heat energy 
gone?" Answer: "It is lost in the air and the surroundings. 

(b) Again set alight a little oil. Ask the questions 

- "What kinds of energy are coming from the oil?" 
fHeat and li gilt. 1 



"What is Iiappeniny to this energy''" 
fit is being lost from tliis system.) 
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(c) Ask the question "Where do we get our energy from?" (From 
our food.) 

(d) Have the children feel their skin, 

- "Is your skin warm?" 

- "Where has this heat energy come from?" 

- "Some of the energy in our food helps us to run and 

dance an'l use our muscles; but can you tell me what 
happens to some of the energy in our food?" 

The answer required is that some of it is turned into heat 
energy and finally is lost from our bodies into our surroun- 
dings . 

(e) It may then be possible, by questioning and discussion, to 
help children to realise that sone of the energy in a fly is 
lost when it is eaten by a spider; source of the energy in a 
seed is lost when it is eaten by a bird; and so on. 

Looking more closely at the example of a spider eating a fly, 
follow some of the interactions in the system. The spider 
spins its web (energy used) and the fly is trapped. The 
spider kills the prey (using energy for movement), sinks its 
fangs into its prey and injects digestive juices. The 
digested contents are then sucked up by the spider and the 
chemical sur stances from the digested organs of the fly are 
taken into ^he digestive system where they are absorbed and 
become part of the spider's system. The chemical substances 
of the exoskeleton are net digested (energy "lost") and so 
<^re discarded. 

Wc can see that there are two main areas of energy loss and 
u^c - firstly in the digestible material and secondly in the 
energy needed to get the food digested. 



7. LESSON 4 THE PYRAMID OF NUMBERS 
Objective 

To help children to discover 

(a) that there is a Pyramid of Numbers in a community; 

(b) that the reason for this situation is that energy is lost 
as it passes from one organism to another. 

Content 



This lesson should consi^.t partly of pupil activity (counting or 
weighing the material jjathered in the first lesson) and discussion 
guided by the teacher . 

A good, carefully- prepared chart showing the Pyramid of Numbers is 
very useful. 



8. Glo.>sary 

Coimminity . Producer Herbivore 

Carnivore Solar Energy Pyramid of Numlers 




0. Audio-Visuals 

liart on Pyramid of Nuirt>ers. 
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E. Second DrafC of "LIFE DEPENDS ON THE PHYSICAL WORLD" 
Writ' rs : Latu (Tonga) and Rainibogi (Fiji) 
Edited and partly rewritten by U.N.D.P. Curriculum Unit 

CONTENTS 
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4. Lesson 1 : "Do plants need nutrients from 

the soil?" 
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8. Lesson 5 : "How do carbon and oxygen pass 

between organisms and their 
environment" 

9. Lesson 6 : "What can we do to help the soil 

to conserve plant nutrients?" 
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1 1 . Bibl iography 

12. Audio-Visual Aids 



1 . Introduction 

All organisms are affected in various ways by the physical world 
about them. For example, they are affectej in various ways by 
light, heat, water, the atmosphere and the nutrients contained 
in the soil. 

rhe purpose of this unit is to lead children to understand how 
some of these physical factors affect plants and animals. An 
important part of the physical environment are the various 
nutrient atoms that are needed by living things, and this unit 
leads to a discussion of the important nitrogen and oxygen- 
carbon cycles. 



2. General Objectives 

As a result of studying the interrelationships between living 
organisms and the physical world it is hoped that the pupils 
will 

(a) become aware that energy in its various forms affects the 
everyday activitiei of living organisms; 

(h) realise the dependence of life on certain chemical elements 
and how these "cycle" between living organisms and the 
Q environment; 
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(c) appreciate that man needs to be careful how he uses his 

environment to avoid wasting or losing his natural resources. 



3. Equinroent 



Item Number per group Comments 


LESSON I 1 

1. Large cans 

2. Sand 

3. Soil rich in humus 

4 . Cabbage seeds 


3 

1 bucket 
1 bucket 
10 

1 bucket 


For growing plants 
Sufficient to fill cans 

Other small seeds may 
be used 


LESSON 2 

6. Cobalt chloride 
paper 

7. Plugs of cotton 
wool 

8. Test tubes 

9. Simple beam balance 


3 
3 
3 

(See Form 2, 
Unit M, page 
30) 


Small strips in a 
dessicator 


LESSON 3 
10. Graph paper 


2 sheets/ 
student 


Cm scale 


LESSON 4 



Partly completed nitrogen Cycle chart 



LESSON 5 

Partly completed carbon and oxygen cycle chart 



LESSON 6 
Nil 



4. LESSON 1 DO PLANTS NEED NUTRIENTS FROM THE SOIL? 

Pupils grow plants to show the need for soil nutrients and the 
presence of humus in the soil. 

Outline of suggested teaching procedure 

A single period will be sufficient for pupil activity in this 
lesson but material and equipment must be ready beforehand. 

Groups of students grow Chinese cabbage seeds both in sand and in 
soil rich with humus. The sand is washed thoroughly with tank 
water; 5 seeds are sown in each can. Beer cans are used to hold 
both sand and soil samples. Water the seeds twice a week. 

Pupils observe growth over ths next month or so. 

Pupils draw the plants as they appear after a month. 

Teacher ask pupils to name some of the plant nutrients present in 
the soil. 
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Notes for teacher 

(a) The main plant nutrients in the soil are nitrogen, phosphorus 
and potassium. Other eleni^nts such as copper, zinc, iron and 
manganese are needed only in fairly small amounts and are 
called trace elements. 

(b) The presence of humus in the soil helps to hold plant 
nutrients (not easily washed away by water). 

Editor* s nPte : One of the objectives of science teaching as 
listed by n.eTrt)ers of the Science Group was ". . . encouraging 
independent thinking, investigating and problem solving". 
This lesson lends itself very readily to 

(a) some quick recapitulation about what was found out by 
students in Forms 1 and 2 about sandy clay soils, the best 
soils - loams - being a mixture of both of these with humus. 

(b) Students could devise the experiment and perhaps a compari- 
son of sand, clay, sand and clay (50/50), and sand/clay/hurous 
soils could be made. 

(c) Such "applied" revisionary experimetttation would also 
emphasise basic agricultural practices. 

(d) Be careful to set up all tins with approximately the same 
amount of soil and when it is watered, make sure that the 
same volume is added to each (preferably about 20ml 2 or 3 
times a week) . 

(e) Students will be able to make "predictions" about what may 
occur and subsequently they will be able to see if they 
were right. 



LESSON 2 HOW DOES HEAT AFFECT LIFE? 
Outline of suggested teaching procedure 

This lesson is intended to take up a single period. It is 
sujigested that this lesson should be taken on a sunny day. 

These questions can form the basis for revising the work the 
pupils have so far known in relation to this topic. Some 
suggested answers for the tencher are bracketed after each 
question . 

1) What are some of the plant needs? (Water) 

2) Where does a plant get its water from*? (Soil) 

3) How does the water get to the leaves? (Tubes, xylem) 

4) What does the plant use the water for? (Make food, 
photc*?\Tithesis) 

5) Doc? the plant use all its water from thr .s. »l? (No) 

6) What doc^ the plant do to the excess water? (Gives 
off) 

7) What do we '•all tho process by which a plant lose-: 
water? (Transpi rat ion) 
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8) Which plant will have a greater rate of transpiration, 
a plant growing in the open sun or a plant growing in 
the shade? (We'll find out) 

9) Has moving air (wind) got anything to do with the loss of 
water in plants? (We'll find out) 

Pupils, working in groups, take their test tube?, plugs of cotton 
wool and the hand-out into an area of shrubs. They sel^^ct a plant 
with leaves that will fit easily into the test tubes and then try 
to pick two different places - shady side/sunny ride. Each group 
will leave the third test tube empty as a control. They observe 
the three test tubes for a period over 5-10 n'mutes. Pupils can 
then work on the hand -out. 

Hand-out No Grou}/ Date..... 

Question .Answer 

1) Do all leaves give off water** 

2) Do different plants give a 
different answer? 

3) In what situation, sun or 
shade, is much water j^i/cn 
off? 

4) Why? 

5) Can we measure the amounts of 
water collected in the test 
tubes? If so, how? 

6) Is the liquid in test tubes 
really water? Prove. 

7) What do you find in the third 
test tube? 

Note for teacher 

Within minutes or even seconds fine mists of water could be visible 
condensing on the side of the test tubes. But in order to get a 
worthwhile result, you will need to leave the tubes undisturbed for 
sever; i hours. It might be a good idea then to take this lessoi. ir, 
the mo'.-ning. This can bo done later on in the day. To find oui 
whether the liquid is wattr or not, pupils can dip the piece or 
cobalt chloride paper into the liquid «nsidc the test tube. Cobalt 
chloride paper is blue, but when it gets in touch with water, *t 
turns pink. This is to be explained and tested before the cl;.'*s 
goes out for the activity. Pupils should be able to show tht . mc>?t 
leaves give off water but the amount varies according to the jo* . • 
tion of the leaves in relation to the sun from which comes rsJiar.t 
heat . 

Teacher's demonst rat ic n 

"Does moving air increase or Jeerca^e the rate of plants' tr..nspira- 
tion?" 

A potted plant could be balanocw or -i. pie balance beam by gravel. 

This cxperiynent can be set up a\d It^ft in the classroom for a few 
days. If the Jjy is; windy, the experiment can be set up near a 
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window. Pupils are asked to mark the position of the pointers at 
the start of the experiment. Later they can do their recording 
after every hour for, say, a day, as to the position of the 
pointer (one from each group can do this) . The same process can 
be made on a calm day for the same period of time. They can 
compare their recording and note any difference. Use a long sasa 
as the pointer to give greater readings. 

Notes for teacher 

(a) Make sure that you cover the pot and soil surface with the 
plastic bag to prevent any loss of weight by evaporation 
from the soil or pot surface, 

(b) Having a growing plant has an advantage in that the experi- 
ment can b3 conducted over a long period. 

(c) The disadvantage is that only small plants can be tested and 
small losses of water may not be detected (depending on the 
sensitivity of the balance) , 

(d) The above experiment will show that on a windy day the 
pointer will move down more while the opposite result is 
seen when the day is calm. Let pupils give you this result. 
A slight loss of water in the plant will be indicated by the 
movement of the pointer. 

(e) Air movement increases evaporation rate by moving the water 
particles away from the stomata. Name situations, e.g, 
sunny day/windy day when clothes hung on the clothes-line 
get dried quickly. 

Questions to wonder about 

(a) Why would facts on transpiration rates be vital to those 
concerned with irrigation projects? 

(b) What happens to the water once it has been transpired? 
Answers (for the teacher) 

(a) Comparative transpiration rates would give some indication 
of water volumes required to be supplied by irrigation, 

(b) Water enters the water cycle - evaporation - cloud formation 
- precipitation - movement through soil - osmosis - ascent 
through xylem cells - use in photosynthesis or evaporation 
again. A chart will show well, Ref. Form 1. 

Note: Another lessen "EFFECT OF HEAT ON ANIMALS" has yet to be 
written. 



LESSON 3 WHAT EFFECT HAS LIGHT ON LIFE? 
From previous studies pupils already know 

(a) that plants need light in the making of food on the leaves 
(photosynthesis) ; 

(b) that plants need different amounts of light when yoxmg 
(seedlings) than when mature; 

(c) that not all plants need the same amount of sunlight; 

(d) that the main source of light energy is the sun. 
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Outline of suggested teaching procedure 
A single lesson will suffice. 

Pupils will visit a tree-covered area nearby and work individually. 
They observe the pattern of growth of plants - some big, some 
small - some growing out in the open sun, some in the shade. They 
name known plants (English/vernacular names). They compare the 
leaf-size, stem size, thickness of leaves/stem and colour. They 
make recording of their observations in their notebooks. 

Pupils collect several specimens of a plant growing in shade and 
specimens of the same plant growing in the open. As far as possible 
they pick plants of about the same age. 

They compare the area of, say, ten leaves in the sun with the area 

of the same number of shade leaves by tracing the outline onto the 
graph papers - one for sun leaves and one for shade leaves. Pupils 
then count the number of squares covered. Which ones have more 
surface area, sun leaves or shade leaves? 

Using two more plants (sun/shade) from the specimens collected 
already, they count eleven leaves and then with a ruler they measure 
the length of the stem between the first and the eleventh leaf. 
They divide the distance by ten tp get the average inter-node length 
for the two groups of plants. Is there a marked difference in 
inter-nod^ length between the two groups of plants? Are all the 
results alike? 

Note for teacher 

A conclusion the pupils will reach would be leaves of shady plants 
grow bigger hence have a large surface area. Also the inter-nodes 
of the stem are much longer because plants tend to grow towards the 
light. The same species of plant growing in the open sunlight will 
have the opposite of the above result - smaller leaves and short 
stem. But how does a plant vary its growth pattern in this way? 
Growing plants have light sensitive substances called hormones. 
Hormones control many of the processes within the plant body. Some 
of these hormones are concerned with controlling the growth of 
cells and they determine the size to which a leaf or stem grows. 
The actively dividing cells at growing points of a plant (stem tips 
or leaf base) produce these hormones. A greater concentration of 
hormone causes enlargement and growth while minimum growth occurs 
when hormones are absent. These hormones are destroyed by strong 
sunlight and thus leaves grow bigger in the shade and the inter- 
nodes of the stem are much longer. Hormones can have the effect of 
preventing branching so the plant puts all its energy into growing 
upwards towards the sun. 

Points to stimulate further discussion 

(a) What happens if plants grow close to each other? Give reason. 

(b) Do animals need light? If so, why? 
Answers 

(a) They grow tall and thin. Competing for light. 

(b) Yes. (i) So that they can see, 

(ii) Light helps in the formation of Vitamin D under the 
skin. (Ref. Health Science.) 
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LESSON 4 HOW DOES NITROGEN PASS BETWEEN ORGANISMS AND TOEIR 
ENVIRON>CNT? 

Give each p'jpil a duplicated copy of the questions and a sheet 
of the half-finished chart of the Nitrogen Cycle. 

First revise what they have previously learnt about nitrogen and 
the meaning of producers, consumers » legumes and root nodules from 
last year. 

A big part of this lesson is stimulating the pupils by questioning 
to think for themselves. 

Start with free nitrogen in the air and let each pupil complete 
his own chart from the questions on the duplicated sheet. 

Draw a similar incomplete chart on the board and follow the pupils 

When they have con^leted their charts ask where these words could 
fit in the chart - producers, consumers, decomposers, nitrogen 
fixing bacteria. 

A single period would be sufficient to cover this lesson. 

These quest iond are to be duplicated and a copy is given to each 
pupil. The answers to the following questions will help you to 
complete the chart of the Nitrogen Cycle. 

1) Where is the best place to start? 

2) What part of the air is nitrogen? 

3) Could plants and animals use this nitrogen? If so, how? 

4) Does the nitrogen that enters the plant remain as free 
nitrogen or is it made to combine with other elements? 

5) What would be a good name for bacteria that help plants to 
make use of nitrogen in the air? 

6) Does the combined nitrogen enter all parts of the plant? 

7) What happens to the nitrogen when these parts of the plant 
are eaten by animals or the plant dies? 

8) Where does the nitrogen go when the dead bodies of plants 
and animals decompose? 

'9) What kind of organisms cause dead plant and animal material 
to decompose? 

10) Would the faeces of these animals contain some of the nitrogen 

11) What might we call these organisms that cause plant and animal 
material to decompose? 

Notes for tedcher 

(a) Root ne<hites of * legume^ are inhabited by many bacteria of 
diffei^nt kinds. They change free nitrogen fro^ the air into 
nitrates thAt plants can absorb and use as nutrients. 

(b) Nitrates are' used by plants for making proteins for the 
leaves, stems pnd fruits. 
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(c) The bacteria inhabiting root nodules are called nitrogen 
fixing bacteria* 

(d) Bacteria that cause the breakdown or decoaposition of dead 
plant and anisal matter are present in the soil and are 
called decoapcsers. 

(e) Nitrogen is continually entering the air by the action of 
decomposers and continually returning to the cycle throuj^ 
the action of nitrogen fixing bacteria. 



LESSON 5 HOW DO CARBON AND OXYGEN PASS BETWEEN ORGANISHS AND 
THEIR ENVIRONMENT? 

Pupils answer these questions from wot)^ covered laft year. Thus 
construct on the board an incomplete chart of the carbon tnd 
oxygen cycle similar to the one used in Lesson 4« 

1) What elements is carbon dioxide made of? 

2) How much carbon dioxide is there in the air? 

3) How much oxygen is there in the air? 

4) Is there carbon in oar food? 

5) Do all parts of plants contain carbon? 

6) Prom where do the carbon and oxygen come lAten we breathe out 
cajbon dioxide? 

Pupils answer the questions on the duplicated page and then com- 
plete the chart. 

Questions are to be duplicated and sheets given to pupils « 

Answer these questions and then conq;>lete the unfinished carbon and 
oxygen cycle you made^ 

1) Where does oxygen in the air come from? 

2) Where do plants get carbon from? 

3) In whfit form is carbon present in air? 

4) What happens to the carbon in the dead bodies of planti; i^Ji 
animals when they decompose? 

5) What are other ways in which carbon in plant material may 
find its way back to the air? 

6) Are there bacteria that play any part in this cycle? If so» 
where? What might they be called? 



LESSON 6 WHAT CAN WE DO TO HELP THE SOIL TO CONSERVE PLANT 
NUTRIEm'S? 

The soil has great power to renew itself if we use it properly. 

Select two cultivated areas » one of which has been used extensively 
for growing crops for food and the other a relatively new piece of 
ground. 
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A class trip to these two places should provide much information. 
The information supplied by pupils should be used for comparison. 

Discuss with the class what they have seen and relate differ- 
ences especially in plant growth in the two areas to possible 
levels of plant nutrient? in the soil. 

Get the pupils to find out the answers to the questions in the 
duplicated sheet. From their answers list on the board possible 
ways we can help the soil to keep sufficient plant nutrients in 
the soil. 

Questions to be duplicated and sheets given to pupils. Questions 
on past history of both cultivated areas that pupils have seen. 
The answers should be obtained from the owners of the areas by 
the students, 

1) What was the former state of the cultivated area? Was it 
virgin land? 

2) If it was virgin land was the vegetation burnt to clear the 
site? 

3) If it was not virgin land was the vegetativn burnt or the 
plant material buried into the soil e.g. by ^ loughing? 

4) What planting practices have been followed? Have similar 
crops been repeatedly grown in this same area? If so, for 
how long? 

5) Are the kinds of crops gTO\<m mainly food crops? 

6) Has crop rotation been practised? 

7) Has the piece of land been allowed to fallow? If so, for 
how many years? 

8) Have fertilisers been used? 
Notes to teacher 

(a) The point that the soil has great power to renew itself if 
it is used properly cannot be over-emphasised. 

C') Clearing of vegetation for planting destroys both beneficial 
micro-organisms and humus. 

(c) Planting of one kind of crop repeatedly in the same area will 
cause one kind of plant nutrients to be used up. Crop 
rotation is therefore recommended. 

(d) Heavy removal of plant nutrients by intensive growing of food 
crops shQuld be avoided. This can i^e one way by which we can 
help to conserve plant nutrients in the soil. 

te) If sufficient land is available for cultivation fallowing 
should be practised. 

(f) If sufficient^ land is unavailable then a way of helping the 
soil to keep sufficient plant nutrients is to apply sufficient 
fertilisers frequently. 
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iO» Glossary 

Hormones 

Intemodes 

Decomposers 

Ni^'rogen fixing bacteria 
Nutrients 
Transpiration 
Irrigation 

11 » Bibliography 

A. SutherlanV An Introduction to Tropical Agriculture 
McKean: Introduction to Biology (Tropical Ed.) 
Buckley et al . : Science Makes Sense Book 1 

12. Audio-Visual Aids 

Chart of water pathways in plants. 

Chart of Water Cycle from Form 1 (Lesson 7). 

Outline of Nitrogen Cycle (details to be filled in by class). 

Outline of Carbon and Oxygen Cycle (details to be filled in 
by class) . 
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Second Draft of "CHANGING MATTER*' 

Writers : Achal CFiji)» Lodhiya (Fiji), Marsters (Cook Is.") 
Edited by U.N.D.P. Curriculum Unit 



CONTENTS 

1. Introduction 

2. General Objectives 
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4. Lesson 1 : "Do all substances split apart?" 

5. ' Lesson 2 : "How can we build compounds from 

elements?" 

6. Lesson 3 : "Adding oxygen" 

7. Lesson 4 : '*ean we remove oxygen from 

certain compounds?" 

8. References 

9. Glossary 



Introduction 

This unit follows up the work of units "N" and "0" covered in 
Form 2 and other earlier units of the course. 

The object of this unit is to introduce chemical changes in 
elements and compounds. We intend to achieve this by introducing 
the concepts of decomposition, combination, oxidation and reduc- 
tion, in most of which heating is involved. To bring out these 
concepts, essential core activities have been given. However, 
the alternatives suggested could further complement the lecsons. 

By the end of the unit, the pupils should have learnt something 
about changing matter as distinct from changing state. They will 
have met some new substances and will have learnt to define and 
distinguish between elements aod compound3. They will also have 
learnt to use word equations to represent chemical change.. They 
will be able to recognise with growing confidence when a ciiemical 
change is taking place. 



General Objectives 

(a) The pupils will observe reactions involving 

(i) decomposition of compounds, 

(ii) combination of elements, 

(iii) oxidation, 

(iv) reduction, 

and be able to describe these and classify them as chemical 
changes . 
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(b) The pupils will be able to 

to identify and constrict pn elenentar}' definition of, 

and 

to use 

the terms ' element*' and "compound'*. 

They will be able to state the appearance, origins and uses 
of a limited number of examples of elements and compounds. 

(c) The pupils will be able to represent chemical changes by 
using word equations wherever the reactants and products are 
easily identified. 



Equipment 



Item Number per group 


Comments 


LESSON 1 

1. 1.5 volt cells 

2. Burner 

3. Carbon rod 

4. Copper carbonate 

5. Copper wire 

6. Iron nail 

7. Lead bromide 

8. Lead nitrate 

9. Paper clips 

10. Tongs 

11. Tripod stand 


4 - demonstration 

1 > demo 

Ig 

demo 
1 - demo 
5g 

Ig 

2 

1 pair 
1 


Bunsen or primus 

For all connections 

See notes 
See notes 


LESSON 2 

Items 2, 10, 11 

above 

12. Iron filings 

13. Magnesium ribbon 

14. Steel wool 

15. Sulphur powder 


1 eaoh 

Ig 

2 cm 

Small amount 
Ig 


See notes 


LESSON 3 

Oxygen generation 
materials 
Items 2, 10, 11 
above 

Item 13 above 

16. Red phosphorus 

17. Trough or basin 

18. Test tube 


Demo 

1 each 

2cm 8cm demo 
Small quantity 
1 demo 
1 demo 


See notes 

Or side of matchbox 


LESSON 4 
Carbon dioxide 
generation materials 
Item 2 above 

19. Blow pipe 

20. Charcoal block 

21. Matches 

22. Lead oxide 
Items 10 and 13 
above 


Demo 
1 

1 demo 
1 demo 
1 box 

is 


See notes 
Yellow (litharge 
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LESSON 1 DO ALL SUBSTANCES SPLIT APART? 
Objective 

T^Q pupils will leaxH that the process of decomposition on some- 
unstable substances is a chemical change involving splitting apart. 

Time 

2 periods (double period) . 
I ntroduction 

The pupils have met physical changes and some chemical changes. 
Remind them about these, e.g. 

(a) How did you separate the mixture salt water? 

(b) How could you get the salt water back? 

(c) In what way were the properties of the products similar to 
those of the original mixture? 

(d) What did you see happen when you heated sugar? 

(e) Was a new substance formed? How did you know? Could you get 
back the sugar from it? What sort of change did we call it? 

(f) What happens to the food we eat as it passes through our 
bodies? 

Emphasise the fact that when we were "splitting apart" mixtures no 
new substances were formed. The properties of the products 
resembled those of the original substance. We could always get 
the original substance by putting these together again. However, 
when we were splitting apart substances like sugar and wood new 
substances were formed with properties that are completely differ- 
ent from those of sugar or wood. We cannot get the original 
substance again by mixing the new substances together. 

Development 

The class in groups (no more than 5 in each group) collects 
various substances that Oxn be found around the room. The sub- 
stances should be small in size. (The samples can be collected in 
advance.) They take a small sample of each on a tin lid or in a 
test tube and heat over a flame. Pupils to observe carefully any 
changes. They group the substances as follows: 

Substances that changed Substances that did not appear 



Introduce some chemicals to further establish the splitting apart 
process, substances that show colour change when split apart, 
e.g. copper carbonate or lead nitrate. 



to change 



Paper 

Wood 

Cloth 



Chalk 

Rock 

Nail 

Coins 

Shells 



Paper clips 

Glass pieces, etc. 
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Give each group about 1 gram of green copper carbonate powder and 
the same quantity of lead nitrate crystals on separate tin lids. 
They heat these (separately) and observe very carefully all the 
changes. 

T e splitting apart process in these activities is very clear 
because of obvious colour changes. 



For ' acher only 

(a) Green copper carbonate powder, when heated, will give a 
colourless gas, carbon dioxide, and leave a black substance 
(residue) copper oxide. 

(b) White lead nitrate crystals, when heated, will give brovm 
fumes of nitrogen dioxide, colourless gas, oxygen and leave 
an orange/yellow substance (residue) lead oxide behind. 



Children need not know these names. 



(c) Do not heat lead nitrate in a test tube. It would be diffi- 
cult to clean the test tube. 



Discussion 



Some substances split up on heating and others did not. The ones 
that did are called unstable substances. Some substances can be 
split apart by other means like passing electric current. All 
these substances zl.at do split up are known as compounds . There 
is a term for t.is splitting up process. To "compose" means to 
form (e.g. composition in English means forming a passage or a 
story by uniting various sentences) . To "decompose" means to 
split apart. So the term used is decomposition. 

Do you think all substances should split apart? Can you suggest 
the name of any substance that does not split apart? 

There are certain substances that cannot be split apart by all 
the methods known to scientists. These substances are termed 
elements . Some elements that exist as elements in nature are 
gold, carbon and sometimes sulphur. Most of the other elements 
like oxygen, nitrogen, iron and aluminium exist either in mixtures 
(air) or in compounds (bauxite) . 



Written exercise 



1) Classify the substances that you collected and heated under 
the following headings : 

(a) Substances that changed. 
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(b) Substances that did not appear to have changed. 

2) (a) IVhen we copper carbonate, it turned from 

to . 

(b) Draw a labelled diagram to show how you heated copper 
carbonate. 

3j (a) What was the colour of lead nitrate? 

(b) What did you do to it to get it to change? 

(c) What was the colour of the gas evolved and what was the 
colour of the substance (residue) left over? 
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4) (a> Copy the following word equation: 

Copper carbonate hea^ black solid ard colourless gas. 
(b) Complete the following word equation: 

Lead nitrate hea^ yellow solid and gas. 

Optional activity 

Deaonstration lesson : Electrolyse molten lead bromide. 

Procedure : Connect four i.5 volt torch batteries in series. 

Take 5 to 10 grams of lead bromide in a beaker or in an evapora- 
ting dish. 

Connect an iron nail to the positive and a carbon rod to the 
negative terminal of the cells. I/isert both into the lead bromide 

Gently heat the lead bromide to melc i c and observe fumes of 
broi&infc (brown in colour) near the caT:>on rod. A globule of 
molten lead (grey) forms near the iron nail. 

Caution 

(a) Lead compounds are poisonous. 

(b) Do not let bromine come in contact with your skin (poisonous) 

(c) In case of an accident, wash the affected area with plenty of 
water. 

Discussion 

The compound, lead bromide, decomposes or splits apart to give the 
elements lead and bromine, when the electric current is passed 
through it in the molten state. 

Word equation: Lead bromide ^i££lI3£^ lead and bromine, 
^ current 

LESSON 2 HOW CAN Wl: BUILD COMPOUNDS FROM ELEMENTS? 
Objectives 

Pupils will learn that 

(a) eleinents in general can combine chemically; 

(b) how to chemically combine some particular elements to form 
compounds . 

Time 

2 periods. 
Introduction 

In each of the 3 activities, an clement will combine with another 
element to form a compound. 

First, see if pupils remember the concepts of the previous lesson. 
Ask them questions like: 

1) Suggest a method for decomposition of a compound. 
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2} Hoh can you know that the result of the decomposition of a 
corapound is an elcmen:? 

Activity I 

One student f r jiu each group mixes a pinch of sulphur and a pinch 
of iron filings on a tin lii. Then heat this gently over flaae. 
Pupils observe the changes .n appearance carefully. 

Activity 2 

One pupil from each group talies a small ainount of steel wool. 
Hold it with a pair of tongs and carefully ignite it over a 
burner. Observe the changes in the steel wool. 

Activity :S 

Use the same procedure as in activity 2 with a very snail piece 
uf magnesium ribbon. ( Caution : Read note below.) 

For te acher only 

(a) Iron filings and sulphur combine chemically on heating ro 
form an iron-sulphur compound (iron sulphide or ferrous 
sulphide), which is black in colour. 

Cb) Steel wool, which is basically iron, combines chemically 
with the oxygen in the air to form an iror.- oxygen compound 
(iron oxide - black) . It ignites very quickly and care must 
be taken. 

(c) Magnesiuo coiLbines chemically with the oxygen in the air to 
to form magnesium oxide (white powder) . 

(d) It bums very brightly and can affect the sight. Pupils 
should not look at the flame directly. 

(d) It is difficult to show at this stage that steel wool and 
magnesium ribbon combine with oxygen part of the air. 
(This will be shown in Lesson 3.) Also, the pupils may 
thi]ik that thsre were decomposition processes. Be prepared 
to do the demonstration suggested in the discussion to clear 
their doubts . 

Discussion 

In activity 1, we saw that two elements when mixed and heated, 
combined chemically to form a new substance (coiq)ound) . In 
activities 2 and 3, steel vool and magnesium combine with some 
other elements from the air to form compounds. To show that 
these were not splitting apart (decomposition) processes, a beam 
balance can be used to show an increase in weight. This can be 
achieved by a demonstration where a bigger sample of steel wool 
or magnesr«un ribbon is burnt on tin lids, being weighed before 
aiid after burning. 

Elements have been chemically combining to form compounds. We 
term this process chemical combination. 

Exercise 

Pupils complete in their record books: 

1) (a) Black iron filings combined with coloured 

Q sulphur form coloured covpound. 
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(b) Draw a labelled diagram to show how you heated the iron« 
sulphur mixture. 
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(c) Write a word equation to represent activity 1, 

2) (a) What did you see happen to the steel wool when it was 

burnt? 

(b) How di you know that a chemical combination has taken 
place*' 

3) (a) Describe in two or three sentences what you saw happen 

to the magnesium ribbon when it was brunt, 

(b) How do you know that a compound was formed? 

(c) What do you think magnesium combined with to form this 
compound? 



LESSON 3 ADDING OXYGEN 

Ob ject ive 

Pupils will learn 

(a^ that compounds can be built by adding oxygen to some elements; 

(b) names of some particular compounds (oxides) and methods of 
making them from their elements. 

Remind the pupils that air is a mixture (Form 1 course). 

Revise the last lesson by going over the exercise and lead into the 
the new activities from tlie last question (i.e. What do you think 
magnesium combined with to form this compound?). 

Demonstration 



(a) Take some water in a trougli or basin, put about 5 to 8 cm 
piece of magnesium ribbon on a crucible or bottle top and 
place it over the water in tlie trough. Ignite the magnesium 
ribbon and quickly put a bell jar or a heaker over it. 
Magnesium continues burning, T]ie water level in tlie hell 
jar rises to about a fiftli to take the place of the ga? used 
up, (Burning may have stopped before all the magnesium lias 
been burnt out .) 

(b) Pupils perform a similar activity in groups by inverting a 
jam jar or beaker over steel wool or red pliosphonis burning 
on a tin lid in a dish of water. The red paper from match 
box sides is a source of red phosphorus, 

(c) Demonstrate magnesium, steel wool and red phospliorus burning 
in a jar of pure oxygen. 

(Insert here a standard method of preparing pure oxygen. 
Several jars full would be prepared before the lesson - 
Editor) 

(d) Revise and repeat if necessary Lesson 28 of Form 1 Basic 
Science, Iron filings or steel wool rusts in a jar inverted 
over water. 

Discussion 



Pupils have observed that burning was more intense in pure oxygen 
than in air. Ask them why they think it was so. Since the result 
of burning these substances in air and oxygen is the same, the 
pupils should be able to conclude that it is the oxygen in the air 
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that combines with the elements when they are burnt. Pupils kncjw 
already that about one Fifth oi" the air is oxygen. The rise in 
water level by about a -ifth indicates that water has now taken 
the place of ox/gen. 

Compounds in which elemei.ts combine with oxygen are oxygen com- 
pounds, e.g. magnesium-oxygen conipound. These oxygen compounds 
are called oxides. So we have oxide of magnesium, oxide of 
phosphorus, etc. 

This process of adding oxygen to form compounds is called oxida- 
tion. 



Exercise 

Ask the pupils to complete the following exercise in their 
activity record books: 

1) (a) Describe in one sentence what you saw when phosphorus 

burnt in a jar of oxygen. 

(b) How was the burning of phosphorus in air different from 
burning of phosphorus in a jar of oxygen? 

(c) Write a word equation for burning of phosphorus ir, 
oxygen. 

2) (a) How do you know that it was the oxygen from the air that 

combined with magnesium when it burnt? 

(b) Draw a diagram to show how you canried out this activity. 

(c) Write a word equation for the burning of magnesium in air 
or oxygen. 

3) List the names of all the elements that you know, that will 
bum in air to form oxides. 



7. LESSON 4 CAN WE REMOVE OXYGEN FROM CERTAIN COMPOUNDS (OXIDES)? 
Objective 

The pupils will learn 

(a) that reduction is the reverse process of oxidation; 

(b) some examples of how particular oxides can be reduced. 
Introduction 

iVe will show the pupils that when an element has combined chemi- 
cally Kith oxygen, this oxygen can sometimes be removed by the 
process known as reduction. The oxygen in some of these compounds 
(oxides) is easy to remove whereas in others it is not. 

Revise the previous lesson. Bring out the concept of oxidation. 
Ask the class to name some of the oxides they have come across 
during the last lesson or their Form 1 or 2 work. List these. 
Pupils suggest ways of removing the oxygen from each of the 
examples listed. 

We will use two activities in which it is not very difficult to 
^ remove the oxygen. 

ERIC 
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Lesson development 
Pupils' activity 

Ask a pupil from each gioup to collect a very snal) amount of lead 
oxide powder » a match stick (fresh) and a box of matches (or a 
burner) , 

(a) One pupil in each group puts a small amount of lead oxide 
along the top upper side of the match stick. Holding it with 
a pair of tongs ignite with another lighted match for burner), 

(b) Pupils observe carefully what happens. 
For teacher only 

(a) If not satisfied with the result then use the block of char- 
coal (or piece of any burnt wood) . Make a hollow in the 
upper side^ put a small amount of lead oxide powder and blow 
flame on to it using the bunsen burner flame and a blow pipe. 

(b) After the match stick has completely burnt the pupils should 
see Sinall globules of lead metal on it (or inside the hollow 
of the charcoal block). 

(c) Explain to the pupils the use of charcoal block as the sub- 
stance that removes the oxygen from the red lead. a 
control experiment and bum lead oxide on a tin lid by itself. 

Tefcichcr demonstration 

After briefly discussing the activity ask the pupils whether they 
think oxygen can be removed from the compound carbon dioxide. This 
can be achieved by burning magnesium ribbon in a jar of carbon 
dioxide. 

(a) Prepare a jar of carbon dioxide before the lesson. 

(b) Ignite a ribbon of magnesium (about 4cm) in tongs and lower 
it in the jar of carbon dioxide. Pupils observe carefully. 

For teacher only 

After burning magnesium ribbon in the jar of carbon dioxide the 
pupils should be able to see the formation of white ash magnesium 
oxiu*^ and a black substance carbon on the side of the jar. 

Discussion 

In the first activity we noticed that oxygen was removed from lead 
oxide . 

Similarly in the second activity oxygen is removed from carbon 
dioxide gas . 

This process of removing oxygen from conq)otinds is known as reduc- 
tion. 

Exercise 

1) (a) Describe in two or three sentences how oxygen was removed 
from lead oxide . 

(b) Draw a labelled diagram to show how you carried out this 
activity. 

(c) Write a word equation for the reduction of lead oxide. 
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2) (a) What two things did you see when magnesium ribbon burnt 
in the jar of carbon dioxide? 



(i) 
(ii) 



(b) Write a word equation for this activity. 

8. References 
For teacher: 

1) Nuffield O.emiptry I S II. 

2) Nuffield Combined Science I § II. 

3) Common Core Science. 

4) Curriculum Development Bulletin 33 (NZ) . 

5) Certificate Chemistry 1 5 II by Care and Sellwood. 

6) C.S.E. Chemistry. 

7) Probing the Natural World II. 

8) Nuffield Cneir.istry - Introduction and Guide. 
For pupils: 

1) Any elementary chemistry text. 

2) Matter, energy and Life, Book 2. 



9 . Glossary 

Combination 
Combustion 
Decomposition 
Electrolysis 
Oxidat Lon 

Reduction 



Joining together 

Burning to give carbon dioxide and water 

Splitting apart; breaking up 

Using electrical energy to split apart 

Addition of oxygen to form a chemical 
compound 

Removal of oxygen from a chemical 
compound 
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APPENDIX C DOCUMENTS ISSUED 

(FINAL LIST) 

1. Curriculum Development in Science Years 1-4. 

2. * Curriculum Workshop January 2-19, 1973. List of participants. 

3. Target Population. 

4. Basic Science for Forms 3 and 4: An Introduction to the Physical 
Sciences Component of the Course. 

5. Basic Science Forms 1-4: Physical and Earth Science Components 
(2 sheets) . 

6. Basic Science for Forms 1 - 4: A Suggested Syllabus in Life 
Science. 

7. A Strategy for Agricultural Education, McClymont. 

8. A Science Course (based on McClymont *s paper) . 

9. Basic Science Aims and Objectives. 

10. Writing Criteria Derived from Course Objectives. 

11. Sequence of Operations in Science Curriculum Development. 

12. Operating Procedures. 

13. * Manuscript Preparation and Correction. 

14. What Ends to Seek.- 

15. * Notes for Writers at Form 1 Level, 

16. * Tate Oral English - Word List. 

17. Science Workshop Participants (List of Names), 

18. Preparation of the First Draft. 

19. What are Science Processes? 

20. Writing Objectives. 

21. Writing Objectives for ASEP Units. 

22. Preparation of the Second Draft. 

23. Life Sciences - Organisation of Units in Form 3, 

24. Some Examples of Suggested Recorded Work. 

25. * Questionnaire for Participants. 

26. Suggested Pictorial Charts on Unifying Themes (6 sheets), 

27. The Aims of Science Teaching (Final Draft), 

28. Final Report. 

(• Originated from outside the Science Work Groups) 
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CURRICULUM WORKSHOP, JAN. 2 - 19, 1973 

Tue S.Jan. 2nd 10.30 Participants meet at School of Education 

University of the South Pacific 

10.30 - 11.00 Coffee 

11.00 - 11.30 Welcome addresses: 



Vice-chancellor U.S. P. 
and others 



11.30 - 12.30 Conference details 
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Introduction of course directors and advisers 
Registration of participants 

12.30 Lunch 

2.00 - 3.00 Curriculum Innovation . Dr. G. D. Bishop 

3.00 - 4.00 General Discussion - led by course directors in 
Mathematics , Social Science , Basic Science , 
Engl isTT^Language 

Wed. Jan. 3rd 8.30 - 10.00 The Importance of English in Curriculum 

Development. Mr. D. McKeating 

10.00 - 10.30 Coffee 

10.30 - 12.30 Educational Media . Mr. B. Cahill/Mr. G. Singh 

12.30 Lunch 

2.00 - 4.30 Group Work 

Participants brea}c up into four working groups 
- Maths , Basic Science , Social Science , English 

T hur.Jan. 4th 8.30 - 10.00 Evaluation of Curricular Materials. 

Mr. Gurmeet Singh 

10.00 - 10.30 Coffee 

10.30 - 12.30 Integration of the Curriculum 
Some introductory remarks by: 

Mr. J . A. Sutherland , Armidale Teachers' College, 

(Agriculture/Biology) Australia. 

Mr. A. Dale , Director, Australian Science 

Education Programme 
Mr. J. Renner , Christchurch Teachers' College, 
(Social Science) New Zealand. 

Principal Examiner in U.E. 

Social Science. 

2.00 - 4.30 Group Work 

Evening Films 
Fri. Jan. Sth Group Work 

6.00 - 7.00 Conference Reception in Bure at U.S. P. 
Sat. Jan. 6th Nukulau Launch Trip 

Sun. Jan. 7th Free 

Details of the second and third weeks of the 
Woilcshop will be given out during the first week* 
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WEEK 2 - JANUARY 8 - 14 



Mon. Jan. 8th 



Tue. Jan. 9th 



Wed. Jan. 10th 



8.30 


- 


10.00 




Group Work 


10.00 


- 


10.30 




Coffee 


10.30 


- 


12.30 




Group Work 


12.30 


- 


2.00 


pm 


Lunch 


2.00 


- 


4.30 


pm 


Group Work 


8.30 


- 


10.00 




Group Work 


10.00 


- 


10.30 




Coffee 


10.30 


- 


12.30 




Group Work 


12.30 


- 


2.00 


pm 


Lunch 


2.00 


- 


4.30 


pm 


Group Work 


5.00 


- 


6.00 


pm 


Tennis, Table Tennis 


8.30 




10.00 




Group Work 


10.00 




10.30 




Coffee 


10.30 




12.30 




Group Work 


12.30 




2.00 




Lunch 


2.00 




4.30 


pm 


Group Work 


5.00 




6.00 


pm 


GET TOGETHER U.S.P 



Tea 3 - 3.15 pm. 



Tea 3-3.15 pm. 



Kava will be served. 
7.30 - 9.00 pra FILMS Media Room, School of Education 

Thur. Jan. 11th 8.30 - 10.00 DEMONSTRATION OF EDUCATIONAL MEDIA RESOURCES 

by Armstrong § Springhall Ltd. 
At the same time SONY will video-tape the 
demonstration. Room E.lOl 

10.00 - 10.30 Coffee 

10.30 - 12.30 GROUP REPORTS. One person from each Group 
will report to the whole Workshop, outlining 
what the group has been doing and concentrating 
on: how far it has got; the group's plans for 
the remainder of the Workshop, etc. Room E.lOl 
School of Education. 



Fri. Jan. 12th 



12.30 - 


2.00 pm 


Lunch 


1.00 - 


3.00 pm 


Hunts' Travel will confirm your flight home 






arrangements. Remember to bring your ticket. 


2.00 - 


4.30 pm 


Group Work 


5.00 - 


6.00 pm 


Tennis, Table Tennis 


8.30 - 


10.00 


Group Work 


10.00 - 


10.30 


Coffee 


10.30 - 


12.30 


Group Work 


12.30 - 


2 .00 pm 


Lunch 


2.00 - 


4.30 pm 


Group Work 


6.00 - 


? ? 


Barbecue by the Swimming Pool 
(Please bring your swimming costume!) 



Sat. Ja n. 13th FREE FOR SHOPPING 



ERIC 
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Sun. Jan. 14th (1) A tour of the environs of Suva * by bus. 

The tour will also include a trip by river taxi 
to delta of the Rewa River - surf bathing. 
This tour will last one whole day - so reznember 
your packed lunch. 

We have not worked out the exact cc^t of .this 
tour. I hope to subsidise most of the cost as 
an 'official' Afield excursion* There nay be 
a small cost for you to bear. Fuller details 
tomorrow . 



C2) . If sufficient numbers are interested, another 
glass-bottom launch trip to Nukulau. 



S ome act ivities for Week 3 



Tue. Jan. 16th Talk by Prof, R, Crocoabe, Professor of Pacific 

Studies, University of the South Pacific, on: 
" Is t'acific Culture a Myth? " 
7.30 pm . Room E.lOl (Lecture Theatre) 

Wed. Jan. 17th ^s.^ST - Pacific Style . Followed by Island 

Dancing. 

6.30 pm. Dining Room (Band in attendance) 

Thur. Jan. 18th Another GET-TOGETHER - Kava. 

S - 7 pm. U.S. P. Club 

Fri. Jan. 19th (1) HOME NIGHT - as many of you as can be 
accommodated will be the guests of local 
citizens in their homes. 



(2) Night Out. 



Remember your early morning flights I 



For those staying on we have mich work and 
entertainment m store for you . 
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WEEK 3 - JANUARY 15 - 19 



Mon. Jan. 15th 



Tue. Jan. 16th 



8.30 - 


10. 


,00 




Group Work 






10.00 - 


10, 


.30 




Coffee 






10.30 - 


12. 


,30 


pm 


Group Work 






12.30 - 


2. 


,00 


pm 


Lunch 






1.30 - 


2 


.00 


pm 


Mini Session - 
(Mr. J. Renner: 
Studies in the 


Room E.lOl 
Using Case 
Classroom) 




2.00 - 


4, 


.30 


pm 


Group Work. 


Tea: 3 - 


3.15 pm. 


8.30 - 


10 


.00 




Group Work 






10.00 - 


10 


.30 




Coffee 






10.30 - 


12 


.30 


pm 


Group Work 






12.30 - 


2 


.00 


pm 


Lunch 






1.30 - 


2 


.00 


pm 


Mini Session - 
(Mr. J. Renner 


Room E.lOl 
- Principal 


Examiner 



in Social Science, U.E.: 
"Examinations") 

2.00 - 4.30 pm Group Work. Tea: 3 - 3.15 pm. 

7.30 pm Prof. R. Crocombe , Professor of 

Pacific Studies 
" Is Pacific Culture a Myth ?" 
Room E.lOl (i.e. Lecture Theatre) 

Wed. Jan. 17th Group Work 

Preparation for Final Report to General Conference 
on Thursday. Group Resolutions. 

1.30 - 2.00 pm Mini Session 
(Evaluation) 

6.30 pm FEAST - Pacific Style. Followed by 

Island Dancing . (Dining Room) 

Royal Fiji Police Band 8.30 - midnight. 

rnur. Jan.. 18th 8.30 - 10.00 Group Work. Final Report. 

10.00 - 10.30 Coffee 

10.30 - 12.30 Final G en eral Ses sion 

Final Reports of Groups. 
Conference Resolutions. 



pm 



Afternoon Free for shopping etc. 



j^l^Q F ri. Jan. 19th GROUP WORK 



5.00 - 7.00 pm GET-TOGETHER . U.S. P. Club 
GROUP WORK 

HOME NIGHT - please see details on notice-board. 
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U.N. P.P. CURRICULUM WORKSHOP 
QUESTIONNAIRE FOR PARTICIPANTS 
A SUMMARY OF YOUR ANSWERS AND CO^f!ENTS 



Number of questionnaires processed ; 69^. 



YES 



NO 



ERLC 



1, Were the sessions involving speakers in 
the first week generally interesting? 

Social Science and Lnglish found them 
more interesting than Scxence and Maths, 

2. What was the subject of the talk you 
found most interesting? 

Integration (large numbers). 
Also mentioned: Evaluatior, 

?. Would you have liked more sessions 
involving speakers in the first week? 

Social Science and English would have 
liked more sessions than Science ^ Maths, 

4, Would you have liked other topics to be 
raised in these general sessions? 

Social Science and English more 
interested in other topics, 

5. If so, which ones? 

Received mention: Examinations 
Music 

Agi*i culture 
Claseroom Evaluation 
Educationa^ ^candards 
across the Begion 



42 



24 



22 



31 



IB 



ANSWER 



21 



Aheent 
or no 



14 



29 



Many 
absent 
in first 
week 
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Would you have liked to hear other 
speakers (either local or overseas people)? 

Social Science mcj*e inteveated than the 

other three groups. 

If so, whom do you suggest as being able 
to contribute to such a workshop? 
Many in favour of Eduoatiort Department 
officials and Teachers' Training College 
people from other parts of the Begion 
being presp.nt. 

Were you given reasonably adequate oppor- 
tunity to discuss and question points 
raised in general sessions 

at the end of each session? 
sometime during the Workshop? 
Science group least satisfied with 
discussion time during Workshop, 

Which main topics would you have liked to 
discuss more fully? 
Items mentioned: Aims of education and 
cultural conflicts 
arising from them. 
Integration, 
What is happening in 
Education in other 
countries outside 
the Region » 
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Weeks 2 § 3 : WORKING SESSIONS 



YES 



NO 



NO 

ANSWER 



10. Do 



ERLC 



too 


long? 


14 


45 


10 


too 


shoTt? 






24 



11. During the Workshop were you given enough 
time and opportunity to plan the following 
for your subject group? 

syllabi 

topics to be taught 

teaching approaches 
Science least satisfied with timr for 
syllabi and topics; Social Science least 
satisfied about teaching approaches* 

12. Were you given sufficient time for 
preparing drafts and writing? 

English group generally satisfied; 
other groups were not^ 

13. nid you feel that the relationships between 
people in your writing group were satis- 
factory for working and planning? 

14. Were the following facilities., in general, 
satisfactory? 

rooms available for writing 

Maths least satisfied* 
reference material 

Soc. 3c. least satisfied, 
aids (charts, filmstrips, etc.) 

'English J Soc, Sc. and Maths 

not very satisfied, 
laboratory equipment 

Majority did not answer. 



27 



61 



48 



41 



ZO 



10 



29 



20 



24 



16 



19 



33 


24 


12 


38 


23 


8 


33 


28 


8 



23 



40 
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YES 



NO NO 

ANSWER 



15, Were you allowed adequate time for 
shopping and recreation? 

16, Have you er^y other comments about the 
arrangements for working? 

Large number mentioned: 

having talks in the evenings, and 

the mominga available for rriting. 

Also mentioned: 

longer library hours, 

better room facilities for writing, 

GENERAL 

17, Did you understand the purpose of the 
Workshop before you arrived? 

SoG* Sc, group understood the purpose 
least of the four groups, 

18, Were you given adequate information about 
the purpose of the Workshop before you 
arrived? 

19, Do you think you now perceive the real 
purpose of the Workshop? 



54 



ERLC 



20, Please state this purpose, briefly. 

Most mentioned: 

Planning and developing ourriaula and 

material production. 
Writing training. 

Learning curriculum development procedures. 
Also mentioned: 

Sharing ideas and informition and 
experiences across the Region, 



20 



46 



12 


52 


5 




66 


2 


1 
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21. From the point of view of this purpose, 
do you think the Workshop has been 
reasonably successful? 

22. Has the Workshop been of value to ycu 
personally, e.g. by giving you new ideas 
or experiences? 

23. (Refers to 22) If so , in what way has it 
been most valuable? 

Sharing ideas ^ gaining mutual under- 
standing across the JRegion, 
Skill in writing and curriculum planning, 

24. (Refers to 22) If not , how have you been 
most disappointed? 

A few mentioned: 

Slew etart^ wasted time at the beginning, 

25. What is your feeling about the length of the 
Workshop? 

too short 
too long 



YES 


NO 


NO 

ANSWER 


6'6 


1 


5 




69 







ERIC 



26. Why? ((Refers to 25) 

Too short because not enough time to finish 
writing materials, and insufficient time 
for general planning, 

27. Can you make any other suggestions for 
improving these workshops? 

Most mentioned: 
More pveliminary information, 
Merc time for writing. 
Also mentioned: 

Better facilities for materials production. 



39 


24 


16 


2 


23 


44 
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ERIC 



YES 



28. What time of the year is most suitable 
for you to attend such a workshop? 

Most mentioned: 

January or Deaember through to 
January 

29. Would you like to participate in such 
a workshop again? 



NO NO 

ANSWER 
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50. Any other comments? 

Most mntioned: 

Gratitude for the Workshop. 

Also mentioned: 

Have workshops in other islands. 
Let the Region have a workshop-type 
relationship with U,N,D.P. suah as 
Fiji enjoys all the time. 



